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wtmn ptm^' in m lil.^^^ iKt^tims »alii.fetoii fif l*-af4f 
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I f Imipmf fmxmtB &f thmnm is i tals ar® |ii»@s«itf %l»©i» 
In %hm aetital BFf^eiit o f s*f^tanlrt f^Tm^%im% ^mm 
i f f i r s t ©i-tifis^if to i^ opm «|titfifm®t «*">t«h i® t.li«n 
l\irt-li«?' ancliti®^. I f fimm i|tiiiiQf*@ 1« rm^fm^ frtsm 
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tfimnifm^ awl ip-pli«fi'rt«?»€?»?l,i«Jn© !»¥# fmmm mmen %a 
t t i fc ibftor i nf si@lantfi f9fwsfeloii.*'^# Siili8taF»«« «»t» 
a«i^Fl»i® aeW %F!it«li nan, ferliit iilwttt t,!i« i^*ietlcM9 ©f 
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mm OF 50pi^ iP iw Piffifl^wfAffof 
In, ^rt«^ o f t l i ^ iiRi^i*feaf»« of «*©?»€?' it» th® 
froitlwsitte frcmp ©f pol^h«i«»t ^irl^mi^Sf I t s r&lm 
pw&^«»%i€m i s mt ip^elal s i i n l f l u ' ! ? » « • A «fl«»% 
featicm in m wnrt^tf of - iniait l t ©^^^ ratSf eatssf ffttult® 
i r f «i»tt|«i^^^**^^« M f ' l t l ^ a o f tr«e« nnKHiiitt ©f 
tti® eopp@r Halts !s0 tli@ f*©fiol«ifil; Mm% has ts««n 
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i t : f r«**iiQti»i. frtm imn. t^ foy» an a.efcl¥« «tpi*©ti» 
ftoF I t s aetlffln. 
t i l 1 ^0 f wife tis®^ a ftRS#fi t^asfi ^1 a ^ K r l e m b&f 
a i«^ !>#• fli® to<*r •wan ft^i«r! fiSfi# ^r|»»ar@s o f %«n 
®.tf«t®i ©sell ai*!^ til® a f f«0 t»^ patseli#« ^mrm ®«#fi t© 
spots ttfi %li# h%i^s lia«* almant ^li»t^i^«aF««<# 
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tlw l®v«l a»f t^»8t««i.ii«f ae t l^ t ty has hmmt nmm tn 
Qft^n ar« !#«« 6© hm tn m »tat® of lw^ri>iiiMiritatto!i» 
rather ttnufi, s«la«*!»?fc« pra»llf#fatl«iifi» Ae<s-0rit1,fif feo 
flw skin io®s not s»«ttirn to I t s In i t i a l ®ilif*.in 
ei»it#tife lwi#arv®r unt i l nirm mni^- a ftanfelts l«l>«i*« 
B l « l » Is of optnlon th^t « t r a v l o t « t « ^ w « 
as m pf&tmQti'9'0 wiamii*© fattier fchcin tli# tri#r«s»s« of 
wtlawtfi, flits te»l«iraii«?# im sti!>s#f«®fit tittrairlol«t 
©i-posar® t s -Dostllil^ l»«€iam»« of tli® i!T<iftt®f» s©afet«y» 
la« »Meh o».nrs in ld» ««>-.«»» <»,i-n««i. mmmm^ 
on til^ ofcli«r hafi^i ft?*!**© th® ¥i«^ tltmt wsl^ afilii in 
Wm strafe^B e0mat» I s Tmmm%Mihl% tm* tli,« iltff®i^ti©« 
lit^ f@©R i» i ro a.rt^  whit® sicln, ratlnir ttiaB i!lffor««e» 
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i n it® Ulitel«i*ssii» laeperl @t al» «irpl«tfi«i« %f«i 
«pl i l i t l? i t a f mtQl#le iieW tit thu fRwlflios, vli>l®li «af 
In iri@»# of %li@ &hove ftn^tnm I t Ei?i.f ®^ t^M 
tliat th» «f«et fei0#li«steal i»<fhai!t^f m^mrtftm 
this aetitatloR bf scilmT ©r i^ttyavtotet if*»*ftmtlii!i 
l« wit Ql9mrlf miSmstfmA, Ai switt^R*^ in the 
f i l l* t l i®lr aettofi mr® a-S tsi^®i»^^^*^t'i» 
% %mmt of -SH fi»i!»Jit>fs Is rw^mn^ y^Mh Win^s mhm%% 
fmvcMr ii®lantfi foi«attcm* ^mmmt mmtmiln ftewiii» 
tloe t« icnmm to #e«mf wttli air ®i* «mt«i» «»a€il«i 
1? 
© f s k i l l &wp«ri%^f*@, 
pBmktm 
Ml eanHx.nA.1^. n»<» <<<»MX>n^ » h»*. h<,«n <»«i 
oftli@rwis# Imywlftf t l i« i^^*^^« 'fhm hmvm mlm h&mm 
T^mrtmA m hm mff^tt'^m mntif^nmt atefits*'^* flittiP 
©r l i s S f tti® -iwcraiif! te«%w@«.fi f ^ i cw f^ m/a a?i^ %h@ l u i t 
1.1 
tfm &%Be of »^MOif» m^ a t#fi®i»iilist# s^isoriitltm la 
©Mati*®^ vl i l^h i« t« «%r©fif«f tm^art*® »h«*rt#i» ifa^^-
%l*i atemv an** ItoPomsiMiaFi® E®ld hair# hmmi TtmmT%«0 
aftnf iFfitiiatlQ^i. Il»«wli«,fe sltallitr imw&ttM fmvm 
18 
l^ t te^ l tFSt«i»s, has fe«»#f^. f«p«if%s^ W m wm^mw «f 
Ca) 
m 




In a l l «a««t mf ftsmtmt&m nim%9smri.9tttMmti'im. 
m<mhm%%m »f this pMtf^smm9tti.im%%mi.f PmthskM m% 
fias %##R 9hmm to niftl^tt sairtMffii phota^^maiilc 
l^ r©« t»h« mhmm ^r^mr f t wml^ lb® s«#n Ifcat 
»0ristt.tnation aF© ^Ims sr®f»Fallr ssM ti® li«t* 
9 etf^ § • 
20 
9« fcslofi of f«r«fi. afi^  #fl«tfiarln ring nt e^rlmn 
pnm%rm^ wmAPt tn mmmmm 
Mlmmt^ in ItSS. If* I^^J ^MWfmT »t a l , ^ ^ i»»|iairt«i 
i^. irMsrttftS®^ a M l t t f tci tmn iift«f ciml Intat® of 
All mftmkBiwm sttiifif OR *S^ t e s t ^^n^fMmtn tm tfm 
Arts&fia s ta te pf ls<»!: irst r«P©rfc«# !»? FttsBsliiPtelf 
«fc alB^-®. A(fei«.ls"fefati«5«i. ©f %^ w, mf wmthmamXmi 
Biittipl® «ff«5ts iPirlii^tfii «rftl!«is.f ®?*€iia an** pt«» 
®©iitafct®li» 'fli« piifS0ntatl«4 Was s«»fi t a l» mfi0m%% 
»®fi!fat ©f %!i# skin i^spmset to iilti»a^i«l#t \%i0i%^^\ 
21 
t i jat the r # « l t s i»%taln«^ lus t t f l©^ tfm e©tt n f 
thm tr«als»fit awff %hm t fp# 9im«nf!f«<'t H^^ i^wiy ijcrit 
p#r e« i t pt^is!i.t«ttcBi e?«il«f on l i ' hm mhimm^s^ if 
tr«at8i«rit wat (oosfelmnsrf mtmp nerto^s turif w i th 
« l f f l « l« t i t tntm^miMf, I t ^«s ^©Mifi«tFat€<f'^'^ In 
%o « i i l i t l i , t f t%*0 lw«fs ftftw liifr«tf:tnt SK^  nf ©f 
««pa»<id skil l t o «iifes®<i^fit «nr|i0«iwii ^ t i l t fa» 
8iil®ii talcMs. ©fstl ir l^ #l^ s»« ®5n>oiii!y« t© miinltfl it 
pr»ir|<S(8«f py0t@0tl«i s f a l m t wanimm in M eas«t ani 
praiSiMie*^  in«r®mi<t^ ptgiwfiliiitiofi tn t§ mrmmSm 
talw a itpfwifl.®*? ^9i# of t l i« * l f^ff pr ior tn « I R 
pittslblft In mmff ^¥mm» tet fr#at'l ir l iwreat t ttm 
slftfi p l p i i f i t a r r f»««|i<mtei ^ sanl l f t i t wftli, Im f^ l ^ 
8#«»i8«i t# «^#i^fii mwm m% tli# %0tiil feif?® of «irp0»oi»« 
to mifstttlilj asi»* tti® t©«fafet«i ©f th@- t««l«m« thmt 
22 
®fi the sf«- o f tfm Bntimntf ^wntttm a»f th® Ai^m^m 
&f til.® iMrfc®nt o f %mwml'9^m®n%^ 0al@ttfw^ ehlt i ly i i f i a i ^ 
«««fi tu !!«¥# a fssoi 3refpiaii.st# w i th s. setng i*s'pl^ anfl 
l l » Iil8tsal©«teiil af^ e l t n t e s l ehatif®! prt^^^tM 
W ,p«srai#n ar**' f t p alll««*? #a8|M5«ifi^ » liair# b«<wi 
al*««irv»if to ba sa s l a t l a r t M t fthtif pFohafely r«tjp®ttfit 
a p a t t t w i »oi*« csfl«Fi Singfi i# i t l i air? pli0%Q§imittl®ef», 
tons v@r# s i^r®?® iiaifs#ii afurt '»'«?!ltffiift ner^-inwfissSf 
c!iWifl0p®'^ a basal e « l l ©aiNBtiiQ^ o f i ^ t f i f wl»y®s» 
imotliwgr l©»t f?s!iseiilar €Kmy<? Inst l e u . ?«t I n artetlmr 
9mm sm-wmre nhmttitfs ars^ ssyk#ff ®i«ia, ©f fcl» f«i#t 
2 3 
imwm tfr'ie%fJ#ff? ?^aitl.F iioF®al timit9m Imm^T #% al .** 
fiwJIaif of psor-:il»ii afif! tep#»t«5flri.f an^ a istiettsr« 
ftti»tti©i* nh.mm thtit m^mirniBtrntifm tit •^«M)I' iilo«ft#ifch 
t;ilis«r» ©f ©firs arw' fn,e# tn sle#» 0*f#al. a?i^  
Or i f f ln^^ also Termv'tm^ tliat i-»l*Oi* a«^a.ttT ff#erft.a» 
s@i til® earf»ffi'>i^«t€ «ff@ist o*f iil tra 'rtol^t i*a^  la ft terns 
p©rftcm«a1.lf as® htmw Intfar® m'xtmmiT^^ fch# #«fei»»ir0fite 
latfjut i5#Tiis# was ysi^c®^* I%.tha1r «t nt,'^ ««sttW 
©f «.%.!»» Ifsi sti»« c»f mirflftf #®tr»# of i^i^fiantsttim v^mi 
tn|®€t^! intrm^rttmi^mtlTf with tisalftaf?«fiiis iwrnopjfn 
2i 
mm m m'ftm ^w mrnktms 
Insnttm of a ImTm- mmhmf of t t l n t e a l tfiim«tl-
^ t t « t 8 «i fttaraltfii m ^®at Amml of ea«iltijil«ifi « t t t t 
«t t i i ts rftfafdlfif thmtr mmhmnimi of a#tl«m# I t l»« 
bit«ii shcffi*fi t-hat r#«%«iatle a^ tn is t f^ t toe . nf aQun^o-
tm tfm harmtth^sim fAiit thm nttmrmf^ «nl«^«?^f» stirel^ 
aooimfcf if*. !P«sBafii!# %« solar lfra«^t.mtiaii. fli# s©*»(aBi 
gtvifi-f rlii« to lti©r»iis®i pro'sfwetlim of wmtmitnm Sow« 
fti!i0«s mrmmm 
Cs) f t Rar «0Bi#ho«# mis© th@ oiri^ntt«! r«<^jatla« 
2 
I s to <!i!ssi»tl>« is#f^ at«*i Wi9ii<m%9 »^ %li# ««**!» nf mtimi, 
of pwsTBXmtf mt. mitlinm of " l^itish fms ntrmsMr h&m% 
pre'ii«sit@if til tlt# btftfintei? as a firmfmmi, 
WMfwmmm 
1# l l i j e ^ f l r t d f M»f 
t# i t t t t n^ i r , ?#•»., 
3« FitipatFlelit t*B. and 
4 . J©Il^t 1 , , 
S# ll®«ml«i 4.F,1«, 
S. I t e Bt-Bl t i r , 
flsfni'atyi c^ri^ntfi l seyt@»| 
t o l ^ , fiiiffliafif Hafvaf€ 
*.S^^t@t In M<^lelfi« 0f 
Afiei«nfe Ifi^ia*! Boi^ iflP 
Ck»¥^a»!W«fit T¥tfifelriti 
charts* J", i%aiw« ffmfuae©!* § 
S, ll-Moffey, A.M., 
23 
% S l i f l , ! • atwl 
I3» l«i»rt#rt A«B. , 
S'^ * iSl^ 
I S * Plisksi®, I f , , 
M0 l&i..gdliiattt f«l?« Mi« 
I ? . Kh@0, 0 . f , 
• f 
m , 0oy?f®ft>f S »?•,#»•, 
I t * l e s t a f i i f M»f ,» 
8D» tftFissff A»B#| 
Mmrmimtim^t 'Pth kmmmt 
Slfiffmpsr® M ^ » l , . | 
l i (imm mm.^ 
2? 
?SI# i«ttstitt«rf ' t .F . i 
3s*f0 M»t 
9% Ttmmf F.H^J",, 
^ (tmm vf. 
^ (tmm 7t. 
Biillll«i?® « t F i l l , tsi?S» 
•stf^if?Wf# of M@lari.lrit* 
III Pt^mnt e« t l f!tat©trt 
Pr®ss» t i i ^ 'fbi'tt ^ • f . t 
28 
.3S« l i>t l»swt *% t «» t 
Mm tmmtXmt ^#H., 
Wfm ^ #11 t f lt«l>.» 
38, ashaaff F^f 
4 l i ^ i t I t . , 
Offl©#» I«ii0# 
m ii^««3tfit.ori o f d««©fml 
Patlialfl>rf fWii- t!i# «tafi^ 
pottifc mf t!!i« efc®»l«al 
.Mt»f ^ ^'*»> 5-^ ^« 
iilM«f M^- (X^tl t&Mm 
4S. |^sfipi«t»Htfflns, ll»0«f i M ^ » t M « ? ^ ^ ^ ^ ^ 5 . , 
JiM.t , ^ a«s) m. 
2 3 
4f• &tti»^B»3l©tt 1# ar^ 
4 i , l i< i r t r«^f 0»f 
4t» Bluefif B. a«1 
. » • Itoi^»?at ^•^• t 
$lm Pa0%^ S,E,II. , 
SS# ^ s l a w f 1 . , 
S3# Hnsftslf W,t»», 
Arta»s» 11.11,, 
WafeiF«-t m C l - ^ t l l?SW» 
l i t }itfe#fil.<ftb®fi#ii?i Hfsiwbe 
i t (list) mn» 
30 
S0« l a^ i l » im | f , ^ t mv^ 
Sl« Mi i r r t i f*«^#i» mvS 
63, litnaarf A»B, 
f t tspafe t palipljelct f * l * t 
§4. Itt i « r t 8»0*t 
Buf^t % mm 
Mm MThmtf lf,S»C» an«f 
1 ^ ct^t) ms. 
t ton I s Immafi hair I fe t l t * 
«l«i4 III ^i!e«fit e« l t 
3i 
f t * S«ma»ir, J"» A« C'3'i^ ) , 
7 3 , tmimmWf A#». «w* 
J2 (wmy § « . 
22 C f ^ ^ l SIS'?, 
»F » ABI« ClIlWR ,^ So© * I 
Aim, *f, % m%^m s » i , , 
32 
fafeanaitfi.tf T , | 
0lt '9«rt«if A. mm 
Sat«,r#, J ^ CliSt) l^f t l* 
Set«f^#t . . ] ^ Cl'ifl?) ^ » 
Ppae, Sde, Wmm P list • M#d, , 
, ^ (VIM:! Wm 
33 
mm 1i«HPIlllSi»i ^» Slf# 
100, f t tg i i f Q«S«ff» i i» f 
f a i l s , e*«H«t 
%%% I ^SOf l , l l # S , , 
ith bitten ^lta^#l#itii| 
1 ivnm mt. 
Si 
1%U B r i t M , I? ,J . , 
IfiHTaliiHi: t 5i» &« f 
l i t , fenfct«»P*i ^*%» 
11.4* i%%Iml€|, M«*»f 
l i s * f i tai iafertei?, f * ! , , 
f^ngimst l . A , al l* 
110, lll®iiKrti«ff 0,., 
l l ? , Ifeitfe®j l l * j 
l U l t at i ranlst .i*A, af i i 
l l § * l l l « i i , «,P..| 
lf??l* Hsg 
l'ltwi^li^@t U* ami 
Aran* *^ » ^ # i e s ^ • H@t, -
H J Cll$l) l!l«* 
Areh, fti till,. Aim t , • 
^ 1 e i i . W t % 
<|^ ClISSi I t ? * 
^ M » f i l l Ci^3> %m^ 
35 
tM» ^ ^ f f l«.lf*| 
I t f , i i i «¥^« t "•c?«Cyr), 
1^» Hsdflkif w,l»,| 
U l . i0^1ilii»f»a, %^ 
13.% fmmit F,W,, 
1M» S@Slittitt *^ »W» m^ 
G r i f f i t h , ©•§• «i«f 
M (v^9j sat, 
a Mm) m% 
J ^ dWf} §f* 
0 m m^mrmif o^%0 * 
3 3 
141* PmthAf UtiU m^ 
14t, t a r i f f Stt 
|.4$» Bcwm0l*i '^'.j 
14#« ^th.?i*i M#-t»i 
1 , ttmrnstf fmimm ^QI,» » 
tight m% "^tmen%mM,mt 
l¥e«#iit®?! aft tli« ftrntft^ 
Smt^ ftWfm 
SmInvest,BtFeafe#l,• 
2MM*9 M Ct^l») 311. 
3? 
i M i . f M Cl^^) SIS. 
l^S^l . Iritis,ft#,t, Clft^taH 
J2 awf^ mt. 
3S 
Il8% ll»e * t 
l * ^ * lo»«fi l i ^a^tsp 
Wateir«| J ^ ai'»i^) '^?^» 
35 
ll!f^f..j.^? .*iS.WS»i.43^  . .gp^lfMI^ 
smmmMMimmi 
WLWmvt^tmt L ight f ^ f % tmn^ t t®» hum twi«fi 
lma«wi t o b# M0itf mtfmitlve t i i b r l e t l n t ,^bf»tjt t fet«i» 
fls# ©i-set fel@€^*«wlei^l seeh.aifil«is^ tjw^«Flff.ni? t t i l t 
aetf i fat lom iif«' not e l e a r l y wi^#yst«»«S» ll««##v«ri «i l t l i«r 
s^liiSloft ^a r sett^at© tfr^Binmamf o f t#¥®l o f *Slt f f tmpt 
na f li# i»«?fti0®# a 6 tl i# aetiT# « i t « b'f mm ^iihsfiesatafj o f 
phafeoMoloi ieal pl»ina^ii«9fi • fhm f t i r t t rt«tlpiatf«*l a t 
ap«etf«». {•w»^i®leitittli® ster%«t» tfifltn 3?^ i i / i w t t i * u^idfet 
a t ^0 a«^ i # ? a/ t i>. I t ^«»?i»tf%s o f an #rftte«»al 
»ltritfet©iRi o f wslafi i f i p»a«it#s# 1 ^ s©e<;»fi^  fiiwe#st 
lc t i i®r t l n ^ tlit>»fi i#i,isli ln#^ie« i»pi5faip«. wt tb smtlaiai 
40 
wlthfialJ anif l a t e n t fi#i*t«rt, 
till® g ^ j n t t%f meXmifm in is*»!.«*'«?'#*«?»» * f l t h efjeipsiimiratt^ 
tf»f®.tse i n s*i®tr s**!** fls«r In. a^#t^l»n lm¥® l*#?m 
prtmrn^^B awf t?i#f»« *^»-as a .f»*p#ftt ifiai»«t.s# In. the sfwi i i t s f 
li«ise« Wis r€m5Ft-ef^ ' t o f i t © eoft§i*'*@Tal-?lf* m» r% ?©«?it1,t o f 
I t I 
ffill1l!f!^t Ctrl Slw fthle?*fie;f«« '^f ftti€ ©'^•W^riats, ^^rrm 
has np«?««nt«<l a '*«t-sll«*< r«t#0t!ttl*^fi m% t^^ ©ffeet o f 
0n«il l^ht em Iteif^i" g^ ln* "'<» s^ -^"»*ti®^  ttt-'^t *«o f^t «stitft!i«a»,tg 
i i l t rawto l i s t It^lsft. fhm ^im^m^n In *?!t*:«h gs-inltRltt I s 
a ftftiisatt'T® ar ea?i.ftp Ibit taFf ^efc^tr S;Belii^#s p.ifiti%ii*»i ati i 
e?t«%s M¥* m^tmnin i n She sl ' tn a f fchii ?i,n*j»Fl«iii» tMoe tna l 
•^a l l *fa§- gte^l««? tn a t * miFe %Iael? an^ stw wii** F®^ malt 
af»t tmitsif'© %h0 fs«lmf?c»ft«?»« -fi l ls wns .a*'>j^ *^ fia:Fil»f? W 
aft e:f*iliatto#e©»t «tf tf5« fimXt sl8# «in*f tfier#as« In th« 
4 1 
has hf-m% ftlis#f^«*f !jir ^h® XU l i S ':i»?Blfi.fstFatf#», «if 
t a fifc»f?tie# c!tsaiite« II I t l i« sletftf ®ieli. lis thi^%mmin^^ 
eornfiii® mv^ tti® foffse-tfon o f a wtwa^ttsrm fesssfel lnf 
f.Ttmh'-i^ o^ th« 'r#s*il6f»T7 f?f»i,*itl*'*r "pe r^eiil©*? .^ S least t'-^ 
f©su i ts %?«!*« «fitaifi«"* **ft1!i •fTr«'^ '<«t!.csti. '»*" *l sf# S-I©F» 
42 
I t -^ms 'ib0Fii*9i»® e.^fisi^tP©^ o f t f i t« f« i i t to 
tiwei%tf"at# lib* seftioii o f tc i ls* n^ nXVfmlnX^it tiPim"» 
trFii??lntlofi lias a lsd i-s®#fi I f i e l t i * ^^ , 
f^wmmM%,fmn "°>f ftn«1.f -pm-t^MTm^ r^ntiXmL CS t i t 
mtrfaa© •n^ giisnofisi^n* the satB-nt© ^«ta «l»-??»'^  tfmT a 
43 
&f nmrntmn wiis al0*» f%rte •s.^ -itit p •t^af't of F ' as »rthii» 
til© ii^«t-%» mvfiW Tf04M%lfm feas, 
a «?firi?i#fit;fmwi»n of % m»/mt.fen ml of tfm ^ntnttmi ^mu 
kept wm^BT tirlfflst mm in 'tmM^rm.tmt f»«lfetmi« Aft«r 
th© fsquls l t s p©Ffw*p tli# efltrwfe'T was r®p»f^ &n^- km^ 
to clai*fe ifi « r©fri|f#rafef»r wfitll ii®»if,» 
Irrn^l -tt-"^ otanlefi the mnmr^Mf^mnt m»t%$%ttm t f t# r 
%^i®r# aptstt©?f as 1"ififr*Sf '=»M,I« tn tJ"** eat?' of nntmw 
4i 
S'iTt?if# *' itt««! on *:a a eaptisJ»F plp#'st# nn a t t » **(ilt'Wir 
i » a l l n&m!tit9 aft m t i a « f sifi*« to tr^np tf^ii $ t?ta eai*''s«'» 
^T l i i f ge f %^ c»l3iBt'?s i « i l t i i i l # iif>«lteftttofi t^efmt^<$ %ms 
t a »afe«jiraft« i n tls« el is«l»r f o r sS l@msfc fmi r hmji*!^ 
I f i a i r , 'fh^ ehrcsita tap»,aiis s^Ntf-ft %?i«isltg®<f iinpftf' ISIIJFS-
"fh# flii«if»«^«fiti arafi fat" a n«.Ttf??tilaF efifit»oafi^ 
Vat ear«f^ i l t ' r ta*€«ri citit b'# th@ h©Ip «if eT*9aii- mlsBttTB, 
Cf^rrmspon^in''^ ,af«a f¥a» t?i# e*i>»ifcf i^ pspar %ras ills© 
t«i?e» « i t fo r f!HMip?trta?»ft« fti« ^as^onn^'t 's^^trt «tiit®<S 
w t th «as t l \mltm-A of l i 3 «f5liai^^l ?ifi*^  nft^T fifm^ew 
t o €C^ | | ^ « fills itl.tFfiirl,alet iibsf«»ptta>fi ;§!*#« t f s a f 
45 
mrm r#eoF^©# in fa^ -*l® I» I t i s s#^ft th^it tinf*®?- th i 
?tls.li«sfe ss.iift»a "^m?*© «#'Satfi@«? hm%*m^n P?*^  am! 3§f) s ^ t 
ms afatnst tfe# tttiial t,lira# naMnpi, a*»t#¥«irii3** %rlth psKsraltii* 
was li€iwiir©f, simflmr tn ".h-it «*• **§af»aliin. Us* #«.t« 
i»eeori@^ In fa^l« I vmil^ a l » g^ m*' *:liat li*fa**liitic«i 
1 ^ 
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o f ^«si ^ f ^ • d ^ ®f t w ^ l i i t © i 
e<mt) ®lttat# «3f but* C% 0«S7) ®f 
"1 I 1 1 1 
2 I O 2 5 0 2 9 0 330 370 4 I O 
WAVELENGTH (myU) 
il 
mt IMSf IS^ D a.!^ tW% m/am 'Biii 0,}.wf^imtAmn mmtstrm fif 
^ ^ %t^ an0 mjm mf^ #!,#sf^ a, f?#ftefiilti^** f*t4!Mf»fittfwi 
'Nffeiuli, b9«i-iiii# wtronmr trmmr^B •§:hoT%m' wmff*t^n0M ^©f low* 
Ifimtlftft ian est pB^T'^Jlmn '«?lt!i RQii#ms8 i**f§%#tp@ 
(pll ©f f ^ i P i l t i n r i^liititciP- !^-N1) mt t a lso fmtn^ t d ts'i^^jut 
pit , t ts© ar*«* fti^?^s?T*atiirii f^f inmitrnt lcn* f r^ ibmt l f i r i o f 
f o r 4 lioiipt d t^ f>o% ''^f^'^tia© thm^m nf^^trntn^ lMmshs.tfm% 
R|. vslis® 0«S?« fh% stIieF pi*0'*%iets ©mil** b# i^wm^^ i n 
a t ?^C f o r f l i li'i^ii^'S *mn al.^a f« i f r* to fn^'^ticr® t l !» f»?m^ 
f f i t l i f?|» iyalti# %flB mls^f ^fitl^; til© h'mf ^nw nnfirnXenm 
«f«i^f»fjfiff %-*f,tll f*|t '^^•tlilts 0 ,6^ pra-^'-ia^^ %?• !fKJiil»att?ii»' pt?***--
%h® s?8i# ©?itfe®rfj of skhsm^ti-nn as r^aserlfeart #?iFl,t?sr, f o r 
0th#i? flt3ap«fe#fit T?i*^ J^<?t?s« ^^safml^n tfi<5'^ t'^ n.t## in a 
48 
f h i t fcliase TiFo#iet?i arfi n«fe t!i# re^'^'t^tlmi iraK^'^wtt ^** 
«>rS* af»h0.9Ulifit# rtF v l t h l.*T) Watfe ®tm*$trie hi%W '•f^ f ist 
f ! i« P,^ wmlxmn r»f til'« ^ i ^ f e r ^ f i t wi»f%*fij,i?tt ef**.filf!,«S 
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ft, SI "^  
50 
tha i'>.t?>Fiiliin fTf%^t'atft# fv^f' s-fs" frn^ !?w«lir© limws 1hav# 
b@«ii ppeg#fit»*f t f i FS|», P. mt^ 3« As i s «i?l^#nt fr«i» 
%fm fimT&B% t rFa'H-i t taf i ttpto t t i r hmxrn &fA Wi% hfing 
t@ii«rmltge<f ^bsoffiftlcif! ^ t t i f i f m^vrntmr %mm:w^n %hm 
tmt st^il.-'^r ta the «?!n«s i»f»Bflifte'* #fltrlt#i* \n t h i s f!li.«i»f',#i»| 
maMsa •^ v?«r# -jbtsfn^'^ ti^t^-^ften ftO© a««'^  4 ^ e jOi alt lMmfh 
Bia l^wi s t ii-.S|, ^m m^ ^!f^ m^ • 
%# f?ats raeof^®^ I n fsi'^^ta I f f nhm>? that ff^PS-
''•*tfiti?i»fi o f f5soFal«''^ in th« t^ f*as?*t*eci o f ars af|tt« i^MS 
a'n.iftR.ti -it 5?i.Sf ???I0 aR«* 3S^ i i ^ , . fh« .?i,fe»fs-rdfela?} srmetTm 

T 1 
2 0 0 250 3 0 0 350 4 0 0 
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b#t«#@dn '^ 'v*' fin'' ^**^ mfli ir* '^ # ' "*'n^^ n i*t^ n€?*'-'^ <s®*^ »t^ "-e'^ r"'^  
•phnn^i^^'^t*^ trtS'**'^ ©!* CnT! "^ ^ f^l .niv* %?l) is"«'' ^*t s^^l'ifti*! I^ '^ i*©— 
€?h1.c»yt« aalf» «-ms a l s f i C1*«M© T"^!) fn^leat*?*^ t h i t t the 
**nM aiifejoefcs'f ftC5 s i^ la f ifTa**tr:!: l#p! <&ntf on© •ipf?#'ic»% 
th -s f til© irf"?.^*1att*m o f psof*"it,©ii t#f.l;fi iitt?'*:'«?t'»l#t o r 
t i?m« Wwwi h a l f sn I's-iiif s f i t a f irf»m*'l«ifctfm Bi*f^ ^ i^©@^ ?i 
53 
in%^nni%'r o^ tMae trsotn 1n.^ *"--'ftse^  with th« tlse^ »f 
IriertMi® %?JIS m'-im, "Th©s« ?5bsf'"r-'fe''atlrm,fi nTe BimilmT to 
Vessel? mnA !>trsjiisM"" ©"raas^^ 1f6 it»»l;tjrtr»^ani?«f1,*etii 
poaelltjns 111 p i f^ l l^ t i'^ hftn1?#rf ®fc al» tfi¥#sttf?at«« 
p0sfetilfttff'<? %li« FfiaeSIO'ii as fsfftw^^ fi 4*fS* r^oslfelons f^ f 
Ifr-a'i-ti^^fm *>** '^ -HOP ^^ ns all© ^^ -^^f^p^  f^ wcift®^ fe"^ fjnm**!* 
absoyptiim vli-lisli h^eott^g ntftm^'^r tmmf'^9 %hm wh^TtrnT 
hf %m^ ,i%ll th« r!«*^ *«l.«!i ^'^•Tdh^hJjf «#t^  ft€it i?#t fr»riv#i*%«i# 
praf»3el|. as a v!iotis, i t t t l , has th# <?hiir»«!*i#t*1l»lt«i »§#?• 
b f tof»p.isT f«»f ^»MU*^, f l i ^ l f fm^i?i t i»R '^ f^ ^-lt?iP Has i i t « i 
(Flff) "Slut «ltfiii?i?»l,@t iFf^f-'tatfaft of S'-fHrlmw €ffltss.l0« 
MBB^f aw*- »as fmm^ to giwm rinm fto snots ^f mttmf 
Iffa^^lation. tz Ims no*; %«i««i» fiO'^ sttil© If mm X% t%%W^ 
Tm%efAmt hmtwrnrnt VWi ari^ * sr*a# ft.is»fN?«imsi*l«ii emit/? «irtiliilfi 
n«w 8|»t i« d^ «t#e*ji»:f-t# when i?l4nt'^ ^-m.n;ml6all'y tfta«ftt*?t 
Prmmnt Bt%t^im» also l,n?*le,it« t'hf%t ffrii^tatfcw 
03 
s l a i l a r fc» Ihat nhtmifv^'^ ht ii»ra^H,f,tfaBi of ?i»'rml«fi ^tmm 
ttm -»mhmiimi W '^i^-^ich -^.IIOl* saT s t f s i l a to tli« pin-
tilt f©f!ift.felafi fjf fi«*-#ei* T^ f^ -'-'^ tii^ t© *Vsi« -^^ Srtffilsn 
•as s ?@i*ilt af ?ilti»airtol@ft m^ 'm^^nT iTfm^intifm mtm^ 
thm tr«ata«'it cif v1t t l l i» | , ft.mfmmimjiTinn ^mx M^ l^f^^ 
55 
^l^ l 'A^) arif' »«lar tFi»-s'"*ltt1.ofi, w i th or «tfeh<3tit sc^^st^tfw 
pr0fliJi»fcs <itfi#f than ssai*Jil«fi,<i te tlt« •?»ag© ftf * . i l t i "s^o l# t 
a^-«»fptififit f«%ti.ni? stimni?*!* te^#<i.i*t^ 8 ,^h« B'^'vm^mr ^m^i^ 
l0Rfirfel! f®tl<w»* tnfl!?it*nt1'^ f^** nm»rntm\ w i t h efst f l i .n* a r 
'fli# tii-6-«r>«'^ §*^ f "'^ f tl i«ss ^statt fne?'*ia»«i** w i t h 111© t*!ie ©f 
ly?a<St«ti?»?t I4»fe«> sibmjij *? hm,i?s ?ift«f» vfif?»h n^ fnrth#i*-
5? 
t l d f i o f |5.t<>Faliin fn i?|,ffr«nt tsrort iMtlf i f i has I>©«| -^^.smtwimS* 
f^«jl#f»@, ^ CliWn) ^ S . 
%ft«ipiit j ^ timm %m^ 
1 , lurvs j i t . f^i?®.at0l, m m 
58 
m . a to l l , f.A», 
^ (imm *m% 
mA>» t ^ Ci-^st) Hit. 
httt IsfetV^fwto, net, fj^ ftt#i^  
2a f l ^^ l 6i«t, 
53 
B«Tf»h©'tof Urn r,,S.» # 
3:^ « S&mmh *lti^is. 
efieiBtstiff^ o f f i f in**! lr«. 
M Cl^«) 44*?, 
60 
r®aetlir6 mtfhw^rft §¥fmmf haim Men »h^mt to !» 
t5#«a r#fi#rt®<f' t© i^ e eat o n l r setl^"© l«lit?>ltoi*t o f 
i ^ l a a l n f<iTmmtlmk J ^ .SlSSf ^ ' ^ ^"^-^^ ^ ^a'^ ** ^®^- stowm. 
7 
fejttri © P I T as lo f t f as tuelK «feftmr»e#g renafn In tfm 
giwmi to a mttmnt ^tfelt ^©tas^Jiitle etllsfs.aBfc siil,.-»m^at 
11 
61 
I t has b©f«n m^wmntmfi thmt ff#ti»«i# mf m^l&ntn 
W if^Mihttmrr m^lfkmMwfl i^fm^rnxn^Bm 1% ^m.s sli-msfi 
that 0iu.^ <i m^#mii «iftrr*«ftf ©f rat^fett er .j?«tti»a u t i 
skta €otili Ifihtbit tilt «r1«?-a%t€m r>f ft*^Tinefi# iw t»r«N» 
^#»astfcr?4t« tilts inlitMtof^;^ fitefcor In fmsBan «n|^«fsslt 
arir* .fartlmr shmmA tfm% i t t lfihl>tt-©iT net.fan: emil# 
tftMlslttefi' of ®(tIt.r>,lB foFsafcls?! iritli »W.R t&wtrmmts 
i!«i tli^t the tutitMtlcm wts a ftinetlun af jpilflif^rft 
e«!f^jra*'»t pp#s«nS In the ©pM^rslgt an«^  i>f»ai»«»i«^  l^i« 
fotl©«#i«t hypothesis to s?*fc«tiit fot* thm n^mTml 
mTm p-p«t«it^ th^*/ ar t tinnbl,© t'l lutufaeft f^ill? I^ eeftiiwi 
of til® tf»lil%i%of'? a#ti?»n of thm - ^ ffmi«s pr#tiifit, 
Pli»«it<*pifit® n t l i te l i i j mmh a t mwisliffnit l-F«¥'St iHwt 
aw*t t t a s p#i*istfctin.f t*!# «wiwi« t# wst frii«tF «i 
6,2 
€l#ar» I t was p«-p«»rt#*! that ii#t^a!it.s«t«r! (^<>'m^%hmff» 
pftfsrulini) a® s^#h o? wn^ ^^ F t?F»i< i^avl«Jft .^ll^  ii# t^ffm^ 
Clisl i i fatertr m% m l , ' ©l»t«T^««l Jla f l fc^ ®iilianei«i«nt o f 
am*! liv«F ttssiie^ of mmlm %^&^s af£#r nrml a«f»ir*t»» 
l^ss% app l l e t t i f l t i o f too ®f 0 f p«>rml«i. aniiS »»th«f0il<wt 
c® ftti® feaek «5f etit^©s ©igSf l»fnff fl»l.t®w^#f hf «irp0mi?« 
to i i i t r av io l . * ! ; l i g h t ar f^ii*#ert fstiinltitlit f»e!^jlt€<^ In a 
y^.Mh wms nnt mn fr®a& a« titafc <»te,^rr»f af t t f or^I 
a«*iitel,stntlJta« of tiMi «!fnig» %r%!t«r no f«fiel\islir© 
%h» m^stifm nf emrtmin arcsisn%t<? thiols on tf&mmriMS 
tmw also hmmn rmrmwtm^^m t t ^ p^sslbtltt ' '" of t?ias.etl» 
i«rii@FSftar«*f I t s m«e^ants«s ©f a«ttt©ii« f t *#a.s tli«ip«f^r«i 
ec»f!Si^ «F««*? of int®i*®«t to i.n%*'m9%%m^ th% tnAtittm^timi^ 
If miff of milfhr^-Tfl gfo%m* W nawiat a»i<ft t f ra^ ta t i^ 
63 
%m the pinii@fife elsspt#r« 
f l i« i t i t ,« t l vs t l»n o f #jef»lnifl' «^trtasc», an •Sf! 
? i s« f pye»^fit i f t tls« #|iit?*«f«ls o f m i l a a ^ i l s ^ ^ 
has l*#!gti rf'-a^m t,# *i« tn^.l!sf%#^ hy fthns© sinbiitiifi©« 
^I t le l l «.y® kntwn tor i f iaet lvat® the w&tffrf^Tft 
al»lt»li#^ vlym I t s pT«pmTmtiQn fn inmih%tfi^ in s 
i^en tli4i t f tast tv^ #f ir f i i« was f '«l»i i i l i '«tf^ %if|tfj i^isAmtm^ 
e9Wl# t# l / / r f f taf«f '?. At tocsin i n 1,.«5»# #afi«»eri..tr»3,t;l*MiS| 
as a*^  f>iift^atit o f •§ ! ! ^'-mmSf hmn a l t© '^ o«-ii s#«m tn 
t l « i h-%¥® fetiw f'mn0 fc© ifiii«tl^/«$t# t l i ^ «f«tf*#"" • 
f*irth#-i» s i i l f l i f ^ f i f l ©©ttbtntni? <*f»!.T» i^fi-^ « Inelti^fni? 
^nsoaft® hmm hmmi shmm W Sia*:<e»r^ t& tfiaefetirat# 
tfe« saestnte meMmm^ ^ rst^m^ A larg® int»t»r nf hmrnvf 
«#%alii hs¥# altcj l>#eri. *'miri«'^  t o I f t h tM t susfelfiftirt^^st 
6 5 
iPiiti. i n &i B 1 iftaRi!i#?©f* e- ' f l iuf '^r i as #^#seFt1iiW* I n 
Chm^mr I l » . Aft@r I r r s ^ l a t t ^ i ehe ae l t i t lmi was t f ^ n t * 
f@iprti to a ^#0 e« f t a « t p# l f 1 #i»l* wMeh was thmt 
i«t«ai*afe Insttet t t® Solanr %«f® »@l«f?t©« f^ Mil®?? I i f a 
In a !i@ak@r ^l^-fl*?'' In tern i?«a,tli» fit® ti^iHioFafiat^ i#a8 
6 »> 3 
%^m pp#p.mre.4 (in$ i#»lKht/w>lii»«) Ifi. tee e»l# WAS 
lia«©t®nli#f^.| wti.l^h %mfs p?«vl«i»l-f e » l 0 i 111 fwemMtnn 
this i i t i f t t t i** w-ts ji?*«*#»f 5© ®:ftcsli f tn i i r * 4 ©mi t l ^ l i ^ t th* 
»al i i ta l i i«# t;liFmiffi€«st tt i« ©ifp@i*i®«ifit, A l t i»#mf^ift8 
v®p« adjust©*! t© pit ?*?> fe«f^re «s#. fetli f l a sk ^tm^ 
1».0 s i 1fl^f*«f hi«flfff«ii«t# fft %hm mmin ©©aumfte^ntf 
X«'?l ml ®f 11/10 ptteelnti* a e l i (^^W ?«?!) te t t^© i?® 
^ri«* 0» t a l 0 f l a pn*- ««iit n^tassttw l!f^r€Hff.^# so l t t t t a i 
t i l t l i« esffifer© mifi w i t h a ^»0 »q,«« f l l t # r piiis#-r« flm 
63 
aui lioth Will*® vtfiwJl>at*^ -rt ^»r tw© hmirs afe ^ ^ C In ?m 
ymrm kept s% •'ljl'% fcir .1 t s 4 li««ifs^ ffmiis* In n tsiw** 
¥i^i8l*# elsll.l«»^1 -p«@stl« m%f^ wBTtnT %n^ tho | t j t« t nmm 
'ffT€>9tn%Bf^ was ,a?»a!n «stiP:'tt<5** hf f*m%ww^ttmtmt 
matmsmm%Ti« teftfmtmmm % ^l «»f tli# i??>t-at?> Isle© m^ 
sain eofspaFt^ ^ef^ t ?»f %h« %fMifp flatiff l.O s i of nms 
h^rr^sinB Is M/3 ptesphat© buffer C|il! S»f) wm.n a«*^^ 
%o tli« si(i« wmm fhm tnnmr- ettp efmtml««»«^  O.fl s i af 
10:1 ?^ta#stt» hi^rmilSm s^sttntirm an^ a filfe#r pmrm^ 
i i # ix i ^# #»a|.^ #--» * i r |wf f oirl^lsHaiir, A f t# f #fpSII!»F«tf«i 
6? 
iwnf s t i f lse tfi.e?'$a»# tfs. til© nM^^Mmi f*f »^Meffi.»«ti» t i 
^ ^ r« %% l .€» l l ted i , 64 p«f e«Bt r#sfw&«?!it'r«ly, 
111 prmwrnwrnm «if t^ ii©i*»%l.^ ^ f.f?'?i'*i«%t#f! f ^ r thm mrii^s 
0i«l^t«fi e«i.fiM#«^ i*t a l t thm mri^tD^w ^mB fmm^ t o h6 
t l ir®«f fteiir .afMf t l E hmj fs . "The i f i t i t l>tt . t f» » f ^«©lf i l© 
waft fmm^ t a IfieFf^ss© %*1ftli. t l !« **#rli?»*^ ' f>f irFa^'Huift l^, 
' f l» aV0fmt» inh lb t t l rw i f f a t i l t I f f ) sffc©? ?5fflit Ifettip 
t o H l^ f 6 i | f and f^ f « i f p## t l ^# l f w@« ?^btats#<i '^ ^•litfi 
tlirs®» fm%T mi^ s i x IIOIIFS tnm'^i^Ae^ pimTmlm% y^m 
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1 ^ ^ ?!*t 
70 
trr^int^A for ^Itf^rmit PSffSeHs* 
lrf»«??t«ti«ii ft l e t 1 
1 M.ai 
t , SS»i? 
w S l * ^ 
41 
-•l>H«<«»««ni 
€ t » 1 ^ 
C?^lf»l) i t 1» •^Ift-arlf f®<« t f e t th# I f i h tb l t t op o f 
ii«iii0lnt0 0irl^i,»# I i f i^ i f l i t ; .t.l**»t W tf*t*s^lat## T»«^?afes 
inMh%%tmt nattiurf W four as*^  s i ^ ^tuifs tnp»«flat@i 




aatlofial Sefrif«i*atin! Owitrtf^t® (ll©«f#l IW«»l) n i teg 
fleif o f tli# tw* %faf afai« ^ t» t^ '«^S1« th® sitpt-fftatuftt 
®f Us© otlmp %ms ©t^parate^ff tfie r ts i i t t i t «a« iiti»piai#«# 
l » $»0 i l l «if i t i i t i l l , « ^ m%%9Tm ^ » s i csf <iaeh »sttt» 
t l i » was tli®ii ®«l^ if^  to t#f l « t <»f lct#ti«ir hc«»,fei?.at« 
^a l« i l r ra i la t#«! f^T star l^ii«fs brc^^tt aljant mn 
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tlil*3ttr©s isM |ss»r«l#ii fflasi»<iB«i«iBfi« f l i t »t6f^1.tty«« o f 
i j i e«i%iml s ^ l i t sii# l i l i "^Itli tht-'Wirea mf^ ttit«ittt*i*ii 
pwatofi •^ M ^^ »«»•* sl i»| f t . f imi i t l^ <iff«etlv# it^ 
4 » i i f^,4© f , 0 ^ ^mW 10#^I 4ll#ifl 
w,w> 
iss««ci w.m 9um XXM wum 
m m^m wm^'m %P,^m 34o.« v^^m WP^W 
7i 
«Stat©i fny haiff ©e^ f thf#t im^ six hmirs* ft 1« 
ttitt ®irt«ttfe «f *^4eh impmnfm m% %fm »t#rt«M? af trfa^la-
ifrmBimtmB f&T 4iffm*mit p#rl«i«f» hmm h»mi 0wm in 
fmht^Mli tmm %ftit«li i% t i et^ar thst fclilo«^«iS| (In 
n^BttSfemtteiRt fUM I^ %r€mfli% alwtjt nn tnliibtttoii af 
r#ff«0#« «aEf^«ii i i iKta^? tn t l i« i n i t i a l i»rt<i«! # f «5!rt«» 
ffl«t«rt !5»«iFsl#rt WHS a'*«t«<ft *h# t f tMMt l f l f t ^as f^siw®* 
t l v t l r r«^t}««€ ft# 4 t # i f t 3 i «S i ^ i ^ , 1 ^ SR# t U ' F l ^ 
wltfe fealff €m#f Hi f iw aiR^ s l i - li^^iiFt f;rrs«^t?itlwi o f 
p iwra l i i i * f l » r®«itt.» mis® sh^w ftlsst ftfi# ln,lstfettl<mi 
jF ras ! l t t«^ f i » «llff#-?'*m.t tmrt^M C^«SII, l .««^ f l??»t^f 
mii^ f . f ^ ti^r fi»«iyml«!« tfTa^t»t#«t f i * r hmlf^ mWf ^mm^ 
id 
** *c 






















^ ]0 0 fi I 
w ®^ f» 2 I 
75 
f l a t I ^i*«»«i%ag# t?AtMtl ,af i 
JW 4 f ,S0 3 l«St 
^ 4##10 ^ • I S 
f § 4S*1^ 4 1 » l ^ Slmiyr 
^ i ^ , «5 i??,61 iii#a© 
tiM |»i» e«i t ijB,fjil>l M««i ^ t f i halff mm^i thimm mm^ 
l>@.F«ssntai# §mtivi%f wt^l i Fs#9#et t'^ tfi# ^j^^fitfiiit hat 
b#«i p-y«sefi.l«^ ^ a ^ l i i e a l l - r te f lp^.tn i#i iel* •wml** irtiaftf 
tha t th# f ^ r s r s a l i s pfe.^.f*«r I n tfm Ititmr s t a f f s timit 
a t til© t^fi,rtRt?i.f, f l i t t maf h&. b@eams«| t im t t t t a a t l i m 
at i0f i l l |9O tuS l ^ Iili«il5«.f 
z 













FIG.2 MilIJ\ • PSORALEN IHH. 
^^i THIOUREA +IRRADIATED 
^"- ' J J * PSORALEN 3HW 
TH(OUREA+ iBRADIAl tD 




til® FUgari tRi %h#t"r «»ii^t s®#tii%nis» JlSjfe^fel.ii ^h« 
ifttfi% pr@ t^t«»tl«m* I t fmm ht^mn 0i.mm ^%% fmi^mtimi 
0t tfTBBinm mw dop® W tmtfphmfmt cs3cl^ as# tii th« 
%®&SM t o t l i« ftsurmattfini. o f afi t*^'-*It;tan eowpisiifi^ ©f 
"%! "Hit 
ittiowi tha t fo l todf tef i^tslntsti^attort. <^ f S-ftttt ioir-* 
f«#p«ilef» atuS i-lKi»irt#f*t«sirfpS0ral«fii I n ^df«s f ian t l i t i 
f r «s WOf 4^*0 sn«f ^ ^ n f ^ t &f hn^^^ wmi^htf tfttris 
%»if# no vmTi&itifm i n felcNwS stiRai* mn^ ^lutmthimmm 
i*«l®]^ «Fi th© sk in » f .i?*itii^a, p l ^ t f faltew*©*? b f ©ifiNimir© 
t 0 «lfer«i^l0l«it l f f t i% »p ^ti*««t .Wi l l i t l i t» ^ f i le l i r#sal» 
ll«»tl»aii^ ha* f0tfit®i? fmt ^nt thm «ff»«tt of 
cif i n M M t o r t f tl.1c# • I f f 0a»i»iiii«f«t *** 9 ^ ^ I«a'^l f i t t # 
lM!f«ms«rt t f im t l f i a iw sifft l i .*l l f mnt* b# t te r rslpt^itatitefs^* 
78 
9i%wmm. eovftl^at fecmi w i th e&pp0f) was also fmmB fe© 
b« r»i!iie«a » fUrthsu* t t %?m» s!i0Wfi that t imwFpi f 
»»fit®i skin tn po»% ta f l . ^ ia lor f eisti#ttt€ms hms mbmit 
l i a l f th® wj l l fe f iF f l ®ofife«nt af the i©FW«if»flfii tktn 
tafelwis has liwfi«a%«wf that ®ltti#r tlt« l i l t f i mlfifHlTft 
e<mt#fit f»fNB'r«nits iwlsiil?! fbfw«tto« W InMl i l t i i i s t f w i -
Tttf hm&vk»s fm n t lan lu 1» \mtm, fmmm^^ a ©"«»fm®««i 
^ t e l i ^m%W nm np mXfW^rrl ppowp. I^nf o f th» li itwp-
iM«lltt«» tn thsi wmlmnin ^tmtnu estiatn ®f r«ii«stt«fi8 
ar© lenaiim t© iN»aet v l t h saefi trmips* 
1 ^ resul ts Qf tUm pr«s#nt staK f^' mmW. »hm 
tisiit trpmrtlatiNi pfOPalfti! hs« tli# eapaelt'/' t© In l i lb l t 
ttila. Is aatts«i W %\m aett^n o f s<5©@ of thete praf^et* 
on a i l f h i ^ r f l grmtpt ©f th# #fiiswi« t« iR^le?*t## 1 ^ 
th@ alKottttaii of tM«tr?«a lj#ill5itt?»fi o f tfFo«tfias« br 
lrfaaiftt««! psofaten* ?'l!ie# tfr^jstnait^ ts i?fw«m t© t>© 
liiifiil¥««f i n suilimlfi f^ft iat laa I t «#«»« platittfein that 
%hm pl|»®tttatl«m %y a«0f.'%l#fi UST tf^piifwi sii thu Intel** 
aetlans ©f p»©riiliwi «r wore eoff#etI'^ i t s iriPii^t«tt©ii 
pf©#iiet or pr«Nf«^t» wi th mAfh^r¥%. .fwnitis liiMt*lt©f*f 
t© tfr©i!inia.»«» thtn wsfixW ©aeplalri tli«i w^Xm &t nttrm* 
i^l^li it ©r Kil«ti» Fft*tiiitiia«s *s T»©t«a,^tfttf»fs ©f i?«si%l«ft 
•ff©et» fh© i i m h l l i t ? of ps©yal«fi ^ i * j n to t ^ t f i f 
id 
«te«t p l i s i i i t Pragueticm m^ %tv^  .f»%««rr«tl«iRi #f 
Immmv @t a l , ^ tfeal s^thairi i lsR as mmh has iws 
tttat ta s<ifiitsm thf%% ^ms t rue* B@tiil»|, w-hen i?r@«mt 
la mmm^nt'^m mmms^w. In fefw t1?lii» a?t ©ffetn ,a»t-©<?tft» 
ft«i- w i th i f» i^a»«^ ©filiiftifi f^ffmatlo!^, ''^»s« Iweln^* 
ir«»# s l l « ^» , f «Mf M ^ f c h anst aP«wl«i ' • t% hat 
feitiip feinr©»ifi,a»« in ft pa f t t s l l F tnli iMI®^ ffcm%«. 
B»ft«t»fici#s ©f f l t . « i f i A^^t ® « ^ Rtaetii*^ li«¥^ 
a l l ^®®fi r#i«fcrt#A %# lea^ tnftreaiis^ st lnt i tu f^^»iit i i«» 
f l is s#lari#i ls tn wttnmlM A Amft^tmmf emmfm m% Wm 
li&» fe#©fi, iitig«stea that '%hm liKial F«*iiii1;l«m In i ^ l f » 
mmf mw^m fti» r#l#as» at %fmm p^ls^t tlt« n^ f-Fpa.! st t l f -
«*F«Ral ©©y%«: has S I K I %««« suftlstfi©^ e« tls® %a9l® 
8 9 
Th® Inm^tiwmtlMn ^f «ilf ffw.tf»» has h^mn »t«ft|«i 
tsskiB. as an fn*f<pr f&r tti# tfaettipsitt«5« o f •SI? ff?#)iiii*i, 
brst t fM abmit m sit f l i% a«tlir?itff5fi o f %!*« oirMatl.ap! of 
TOeelnpife* Ibr ru t kMn^f ho®0fiffiate« f»ii>riit,#fi Ii»rm#tm» 
to lirtof ahmtt an liistfettfafi, mf w^ts^tmmi^mm^ %fm 
Ifrm^ltfttl©?! t i i ^ s?3fi@«itratic!fi w*« in %fm foy«^ cif ftR# 
WIS also utile?t«^# 5l.ip#Fnats.ii% ifimr#rt ii.lsimt 9»wi t! i t f# 
t e t f i r l t f liililMt#^« l5^ thlo«iP«i., lfT?*«*fiil;®# ptaratinif 
81 
l i P m i ^ i S 
Alal ia f M»lf,f 
6« J«i fp#», l # t 
T« Hil*^©S*l!.f S#tNij^ 
0 l i s t ^ , 1 ,11 , , 
9 . Btl i»t«, 8 , l ! » , 
MM* 9 .^i Cttitl tu . 
t% ' l t l i t# , 4,ff«, 
8.2 
%l# I^H#r»t#l. f i . , f f .K, , 
IS* felii[i»giB»j K« mail' 
3.?* Enft lBi t ^•^•t 
tath|#ft«» B . , 
Htmmtwtdk Cl)# 
M Cmi) tit, 
J ^ (1?X^) i l l . 
B o l l , S«i#M«s*«0Mr* t^v l f t f 
l i s ci»i> ^ » 
JIM* I SH (tt«> ^at» 
83 
3l« Barr^Hf i»S.2«f, 
f i mm} ii8» 
©ml tBiK*rfe»fi^«*# In 
. ^ Clt®l i l l * 
J^M»t SI Ct? l^^ ) ^#» 
84 
•H*a»>i»WWWill ••/•-'MnAwM <pmiiiK»iwnir-'« sWaJW-Wg..^ -** •a-"mMSm'm*<m^-^ ^ JU tlm*^M*m^m'tm . « I M r'>MJM«qMn»--<4lM«M tW-Wlit> 
daps i»6aefcl«5«' *' f wtntrelf! h© twi©rs#^, ff^i®« 8«etton« 
e©i»r(Slfitf«^ tlie intensi ty of tlif.s ¥^nett?>fi tffth »«tafilfi 
tftrminw, 0ap?teifct#s nf sgi?ln frcw ^t^f©?«fit fsmtftfst^ ari^ t 
Siafi prosaist of ^csnat Pi«"<^ f^ t^ «'^  ^^ tli« !i^^«ftti#t*eiil 
<?0pa ciiri^a^© ea«e@nt|, hrswe^ ©?" was ehal.1.#ni»«^ ' W a 
grmip of t^ orkffTS ^^ho lyolntmr^ m^t that ci#t1.iSf ofehur timfi 
f^limifi fDftstnf e©lls | *.r©r® »<9tiia »osi%tti*'# tfwliKfinf 
not 'mtVr vltli »^ oisfi l^it aliio il^^sri W ^thmr mmmmf^^u 
85 
Cl©fi«rat IrjSfoitiofelon.) I s no*? %r#ll, «»taljltsfi«if» 
If! tti© f«t«t i i t l0n o f tiprofifi© t o flcma W tfT^»ir*a8@| 
aattof i af^ csxMatlOR t© •^ ©pa ©©lantfii,, J§ , l S a t ^^® 
Bi® feffnmtiMn nt m^win hat !?#©« kn.'iwj t© li® 
«ss i f t t f f t l 0»etor f b r t-^rroslrisse' aet ten * **^f isalUff* 
p l ^ ar«i1 o,3rlflatt©ft. f « f i ^ i e t t ^ i»t«ftftt.al' ' • 
'^Ifcti tb® aiftii an^* o r^t^ omiw? t*^ f*!i«ifpfit li'ave h».m% ^hwm 
'Wliiali si*# e<iriilf1#y#<f aa %fi.« setliris s isTi ts, f l i t s 
9«ti*#ttf^ o f t i i« fl ifoefmrutrlns tf^pl©** w%%h tjlt®ly i i f t l l l t f 
I n t l i# t i»#st i i i«t o f lifit*?»rt#fss t f t tBalatu^ enseal^®Taiil« 
81 
parts 0f thft '^ ?ofl<f, Pm^tim^lnrV^ aettve in tfiis 
'^ arfftlT C«n»i*t PatliA, anrf Wtamtyt©!?"'" § ai^ 
tlio Knrpttan, 'i:^wmm mt iifm ^Mt^-rftrsitr c^if Cairo ' ''"' • 
ii*eh :«is bt-«'h«mtstrr of mmltmtn f»Fiiaft|.«m' * %!»• 
fiiF<»cii.iiiarlfis an^ !iav« «»iir«R si««»f** «»©IMI.S1S tii feti# 
a«<' t.a?''iffM«!r*i" f lias t;l?e i»^l»sm as^tlirllr nm^ thi%t^m 
tieifi i s th# abdr^Fptlj'm of lti*lifc t^ 'r tli@ !5h t^tfss#nstfel.i«l» 
87 
4t5-4(S0 m/at fstSBtattiftlr* OtfmT fitrtmrnmrnTint liavinf 
flii;OP«s«itnt p»aks mitni^m tlil« rmns^ tiffin fsastl''?* hm^n 
Ifc i s si«i-tfteant ta i»#fit1on hmre thmt fmt^ 
to iBtert fe^ m^-^  '^f fehfi R##^IIH1I», ItisaS^ #t fit," 
vttth otimr 0«s'»-mifr*s «i*as fmm*'^  t«*> tit Inilmfflemfit* 
l y t i s df ret! a# l l s air* is^atj»'«^wt-at1,?^n »i*f %|fK^ '^  »y*,m 
'M'<il1. kn<*im H'tiJ'steseiistttask's m^M a t !i#e?ifc©i»af|ilifrtet| 
«Mor®phii^tlf ?s«feh«rt#fi© blj3®| a©ni*«»l tis^ri?, fSfitln «t©» 
?It#«ii sfcti'^ ftss a-^Jiin sh^m^ that fiiraemiiifii'lfiSf tfi c^csfi** 
tmsfe to othoT mthfB*:mnemBf hmwm tlfetl® or nf» fitefeo-
uxtrftsttt.i! »i?!tl««» Ttitt ^ixf^Twitf""' was fiir'nlalti*^ »^l 
feh.® bants that fi.JToei^ iisapf.ns i^^ *-* ph'»tfi«*imiiiite fst^pef-
t i e s In a t#iif, vhl^li, wi%n '^i*'fmTen% fmm thnt nf %fm 
88 
httm^ ^^rt.iii prot,«tfis %rm ««•.?»«?!(tlatt^ / B-'^ -t if!%iir« i f 
not inftUBtmrn th& olsateN«irl«-*a!;lofi. ^f tmTf^iwBmf ^# 
CphfSt© flcsoi* tasfi) ®fir* ^olmi* I f fa f^ ta t ia f t . 5tii*'*S«» I w w 
%lm% l»f ln irieiw'e#4 afi the #ffii«»* ^ f t ie f tn i t i w i l l teiawi 
83 
F«!^ eha mr''* *^«*^1@> ^a*^*^^ milf*it« CBi*ttlsti f^ Bif fl«ii€Sf 
wmrm mi^M in. pi»splmt» laif f®i* <if i»«iiiittF«^ »ft at a 
saliiSimt was wrmtmr^r^ in ^tftfi sl«ot^»i tr« m f»:f^n<sm^ 
n p i ^ W miMinn WW -?y*% an^ mfm lt^#W^« .All 
'Hic* a r t i f i c i a l ttfl*;t i^tife^t iis#s* lii l!i# 
(al ^IMJil l fe l-* ^®^«» ^ ^ ^ "^ ^^^ ^ ^ ^at%, Cl¥a*«t|i 
Viines *-orks, fHtnn» In'-'l^, in ^nVl%h^r%t%fm vlfeh 
90 
fftm roaet ion mt'xfAirmm s-^raatl-f" ««fist«lst«! a f 
a i*«c|i*isit« «8»*.mt o f pBtfTntmrn t» l»t f : i» i i n sl#?f»fi#lf 
awl 1 a t rtepa, to y^tish phetBhate M f f s f ^ / t i > &f 
r# fp t re€ pit Wfis a^ M®«^ ' to aa!?# f luml ^altsnt l » 4<,B w l , 
iFas lc®pt I n eov©!*®'! i i l i ie fn t tw t i i l ^ f i Csl.i« t 1 i «e)« 
T*11iM'lMriM II . A A _^ Jkh JK .m. .^ L.. i f ^ l M O ^ j(b .—. .afe»~,i».,. -^ 
was tfan§f<irr#i^ tm Sll ®1 fii»ip»x 1^ #al?©i*ft isJtiicsh w«y« 
plas#<f iiiv*@r t lM t i l t ' r i i ¥ l ^ l # t laisB ks^fe at a M.»tmmm 
a f l # ©^ flree thm bf»%tms, nf the f l t r M gti'rfsa®» Af%«^ 
tmkenm 
Cb) iFfaff lattaff i wl%|* phfsfeu ftnert |jii»!^ vas *^?'m# t i t 
^a fk Tm>m in ft«-«lc«f-8 t&"F*i*ffQri^ #^ ?if tern ft^ aw f f i f is® 
a t m 4tst-?in«t« ©f IS <f® f roa tib» mm^-mm nf t l » f^ CvUS*-
9 1 
• mmwB 
Has ts##H irai»l i ts?i l l ' / nf^tnufsftft in f l f , t t© € , 
0si#is®tf I»f»w5t»t ««htMt®€ m mak n t 4SO By«i whlels 
%fet©nl -r'®^®!^-^ iraltii is aft "W-^Jl » ^ «if ^a-m t f r a ^ l a -
t«# at cms a.!i«? t*l^.li p#«^fal#ii w^^ er?* d«51*^ mt^^ %%^^ 
¥f*sti fthft l r raf^t j | t ic»i was ^'^'nn^ w t th srlN^rt w®ir#l#ii,i«lli 
v%» p«rfi3fs#«! fi*?' f^- a1fiat*>s a t pit %0« l¥as %li» 
4 • UO^ A tspt I n imf^ 
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WAVELENGTH Cm/U) 
4« liOPA plus psoralen C®«S mi/4 ®1) 
POfA 
3« Mm pltk9 pmrnrntrnk C§«^ « i / 4 ml} 
4# W.PA pirns psormlwfi (0»1CI Mg/4 s i ) 
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WAVELENGTH (iryU) 
93 
f:tfffif« t t I s e'^t^.mnt |hat I fief*'* ^ s* fn ISS^TSIISPI em^m 
^m%tfmtMn tnm %tS mw, to %^ mg siii^lfiamiitlir 
ln9reas# in, th© ejifi€f«riftfatl*» of flif»9«6«S9?lfi tipt© 
1>#0 «f thm phf>%'ttmmtt^ntlmt '^%M se«i te fal l tFa«^altf« 
©f ^ptt^at i#f^stt? nt 4S0 i i ^ with «ftff«?»«?i,t Qfmmn^ 
trmttmt ®f ftsormlftti hai?^ b««« ptott^ in ^if«?lf iitiiiift 
ififiilsf mmiM slwm that plii0t«SM«^ «'t«?,??.tt«» cif ?*#tia tmty«t* 
9,90 »if, !»fisiirt t i l ls emiMS^ fi/fcrattcm a ^#©lfn« i-ms 
f.al«n. yrmw sls^.tt tf»:sf imlftsafife in a l l th»ii# eas«s» 
I If lit le pi»®»#fie@ Iff *»s<iralt?i an!'* sti# f^i t i l t i an* 
ff#t«nfc#^ til ^ t t»4, ffm ^mtm in W^M ^ Imtm wml€ 
Wtli ewt#tfi# nrw-i glittatliif^n© thm nhsfifptirm a t 4S0i^ 
afe®of^ *it0fi :f«Sfetfif ilFofif#F t€^iir#s shfl*Ft«F ^#iiif»litfiftfi 
«i. til© pl^t®*exWattmi of MPM. 
til i i l tr«'rldl#t I If fit* 
Clh# values TmTmtmn%» 0«B»mt 4^«)«i.) 
l* WPA with.m.% f«iral«ii, 
o»io» o»ii| o.io «iif %^^ m P®^ 
pit «• 7m^ 
0'20-| FIG.3 
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WAVELENGTH (-m/i) 
93 
was 0b%atfi#i« ff«mi»fi,rf«Eon mf 0?> falit^s nt ^ ^ «i8 
pwmB^rm® of p®#>rat#fi t» r#f^r#s^it#i In ?*tf#i« Oft* 
<Sa,ti«n i^at sttt*fi©«f a t pit ?,.0 faf Spit an.?^  W »tmife#St 
wi%h a |jt»Fal€m e<Munfitr«i£l?3n of %fl^ mf. pm* 4«^ !Sl# 
fai^ iff m^iAntifm van f^ m^^  to t^m ? l^.se# anf' tlst at»»»f^ 
%t,9n 8pii«sf*reif -af? ii-.»i.alt «^l!tlsit#'? a tmmk a t 4SCI s ^ p 
^hm W^ w-attmn mt tills i#a^#l,#R.ttli -ife i f i ^ nnfS W mifm» 
%mB lfTi?!'liitffsfi '^isiitrsi ©•XSCI|, %^?M nm^ %M% fc»t?5»t-
%i.v^lt0 ffm^ nh'^vm faltws %« .^il/' lf!«*|i?at# thfi,t t.!^ ®-
«rt«fi.t of ©h'^ ?^ 6-«5i»l?lat.t&s Was s1?^ nf ff9afi,tl.'# l?5e?©«i@i 
^ i ii;l?si?«fe 11+^  ©^f^at fm mfthnr the *»!'ifl>tf»««^ i»ft#^ :*t«m of 
t . F » r a l # i i » l t l i©«t .BOM. 
3 , D©P/i isiaa »s0ra1.»ii 
o-20l FIG.5 A 
> 
m O I 5 - /"^"^'^'^V 
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WAVELENGTH (m^) 
f i t , # Sff»©t at pM on til® ?ilias%o«»«ifWiEti«» 
3» ^ m plm» p » f al«ft 
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WAVELENGTH (V\M) 
9i 
f « i loti e«Mi&©»i-5Fati«sii of tlw rmmQtfmn mtwUiri^ m^ i t 
wat i««*Ti t© tfter#a»e with %hm lm?r#sst« af pff, al.tl»it#i 
tlli« patt#i"fi of !ifts0f»|iftl€»fi .S!i#eS*'s rtli wot e!5iint«, 4t 
pH S*tt ^h« <X) valti@ mt 4m mp ^^» 0«W arsfl I t 
tf«»»8«rf %© 0»?^- fiii«! f l , f^ a t ftl! ?#CI 3?i# #»^ y#»» 
p i ^ i « i t fotfa^ 'With Isli® nhtwt vt%'wmtmng%h. i t l t r a ^ t e t ^ t 
llffet »t*S w}itt# l l f t i t ^ s e5©«sl^©r3Mf' leii*##? as eQ»-
pm?©^ to tfei,t o%ta,tf»f! isritti solnr l ' i tM# ffi, t h i s 
i!6iin.iK5fti»i f t umilrt %@ lnt«irsstlfi,t m ?^i?it oti!^  t ^ t 
l i » i 1s#0fi temm. t a »x*fc©nttat« tfm r^wfifmm nf ?h« 
95 
SI s igu l f le. i i i t ; i?i€!i»e.m» In. feh@ nh'?^t»f?fii,aiil.e atticm ®f 
©f ttm pimt9Mm%9i%imr in m r^^i^Mmi in^'>mm^- Tmm» 
fiat f'.tnotiwt In %rl?ii?Sfif %h"%nt ait lrief»m)!f«^ ptf!iB«m-
«rff#«t o f t tw i^irf«miiiai*lii- y i ; ^ us hf%.m h^mt abs#f«e^ 
!r#ftetl«*n« lalc# plus© mn^ thm BttmTmA i»1.0©itl#s af» 
p i t « th® r?p@f*«nt st'*'"^!**! fa 'it®f»*st iifttlt?%ir to that 
93 
i»l.iii«s^fj»tis tn t'h# skin «f wilm i^ itfi®a pif^Si 
iiie-ip%ms« lis. %hm l«it%li- unif ef^nli^tti^ af %hm 
t»iiif eatJs«*S an tn@ri!a.s« i n tl5# aedRJufe o f f r ^ t B<i1.sfttfi« 
the c»fet«rr«^ tfi l iffettt^r^ i u tli« firo#?it«ttf»n of 
%h%:fmw^i^ mmf he *i« to %tm fnat thnt giieri #c»f!«ifi<f« 
fsips«iitatli»ii# %eli olis#f*i?at!.a!n ha^ Ni hmmt mm^^ W 
«flar-f stafes at •4iteli milfh'ff^rfl mmpmm^B mrm mm% 
9? 
hf mm^T^'-'ts mW f iaf @fj©« afafu, bo ^-m t a I t i t f«^«» 
p rae^ ia , mmtwnin fer i i f t ' i l im Is sfci»it®%«(f" • » t l w 
mnmmt 
fm^l«^i«»iis, a i f i l L f t i t f 'wht6« l l t ^ t Cp^^to f t«wf iK ip ) 
tirm ef ^Mpu %m prmmms^m of pm&rmtmi I»J% fi^ -^ t IR I t s 
iM'iiirsl^nfth iatftr«*^f«l©t \t0rt s?irf i fMte lff»fifc wmB 
eo!i.«l^©rabl? l@ss as fehat ©Istsine*^ vtfch ! i i i i i l l # t » 
88 
0#€Q mg t » 1,0 ®f when ttltmwif^lmt wns «««#» 
0»t s f f5«r 4#0 s i g»,f %h« r»iicfttofi i i t i r t t i r# , PliiHsiist' 
ifmrm^.m I n wsoralen ©mi«»«fitra%t«m %*s <?f»s»FV®# fee 
fcif»a,£lofi» Sftttrfrtnf th« « f f ^ t 0f mmrtmtn •iff <io»» 
p«»Sg^ I t ¥^s fmjf^ that fell® rrsrl^-ttt-an ^mn mfmst» 
ttiMbltttwi «f %h@ pli0tiN»DS'4#attim was »hii#f^s^ wti«i 
t|i« |ih0tii««#Ml^a'fcl«i mf mnm wmn also tf ^mifientitly 
«tff^%#^ W a eJiaRf# In the lsiw«ft>t«i t«m eaneimtfrn* 
m^w^nmm 
3 , Blaeh* B, mm^ 
^ a-"»« )^ SOS. " 
99 
1^. Kul^wltSf %f 
13* ^ ^ 
1% Fl?*i«, F,H«J,, 
S-risBtriSfttiaf 
103 
HsNf I f literal I 0, gn*'i 
m^ Mt-4^m9f A. 14,, 
^* .M^ 
aO. Fb%rlks, I4l*«f 
J , Ifwftss* ri»f*^ fs t a t . 9 
J2 (tmm ^ , 
101 
415, %i f i# f f».0«f 
4JU I»ferl®t ^y*^.* 
llefpl€in#| C«f;, and 
4S* If lr i teht ll*!?,^ 
4?« M0i^@r| 0 , t 
40# Rsstan, i » . 
^ n'«4) fist. 
WstiiF«, J U i Cl«f») i 4 t . 
forkt W#f,, l<Wt ^ , t a 
^ a » ? ) IBS, 
SI*. ¥i«#fefct, II. m^' 
10.2 
l O J 
^ t t l l i p a |?aM#ntii with- satf^r i t© mi?*is#sf# Wtsf^atHeif twS 
o f tiies»i*ai»«f mm tfit&rnfmm i n v l t t t t f t i nl*"!?! f©l,liiiii,n.i 
r#sp#«tlvet"# f ^ r thi? nnma ^ MTmrnm^nm i*tiif^'#lfi^ t f i« t o u t * 
o f I t w t r , %*i'|# thm ^m%rh% o^ ii|>l##?i b^^aii® ifl«»ilil«,« f l » 
ra&tf^n o f Fa'»l^ne'^,l%'# ?sl^ «ii«T?hcirt:is in ^ l f f#r®?it W f t n s o f 
iOI 
!%l« albin*-* fats tf a'-mit 100 fa w©falife frtm 
Qreiip II • ' Matt *is^  *.f1tih ?isf*?»atsfi» 
t^MSQp I I I • taiwul li?ir«'''lat#^. 
All antfials %mm fmintmine^ m^er nntfrnm 
IfkhriT^tor'f Qmi0ttttmn thrmi^mmt thm ^mv^fimmtmt 
fm%rmlm% '^m ««ll p'^ aniKf in mt a l l §ttms§ fuistl# 
mj9 at# 
i y 
Ite^t!i.g m rmmSm9 t lp» Eteh r s t vas f«# »*f.feli %B s t o f 
the r#gp#etl i i# soliitif!*^ %ifiil.# i n ^hm mnlm^lB # f iftsttft 
I I I iifi*f I f f %lii« adstn::lstFn-§l«»i,- «?f «altttlQfis wn i 
f^lltm^. W iwrm^lmttmi. with i i l tFav ta l f t t t«Bp. 1%!? 
fjltpfi#r®» itiavlrtif **%:§ f#?%«aft»^ sift V!##rl-r infc»irf i i l i« 
eliyoiia*0'ltt« i ssn vt t f i , a f t I t # r m%fMctwmnt I© s s t t fi«»«t 
w#f@ t « p t i n »ia1.t se9afa''-p eafoSf ** l©t i %»©y® feept 'SWS#IN» 
neatli the lasp a t a ^i!.stm«^«i o f l ^ I M fTfm Wm «.Ffa«t® 
cm ii^'tieh th# ^a*^ ® was plae«''t« '?^ :«^  rgt^n, erne ti'mW^t sfirf 
ofi# f»«cii»al®ri fd'S i^ *«?« trt-s^^tfit*'"* aft a ttiae* f 's'^ta-iaa 
wan esi.fi*l©rt «st aftffT* t*m t©- t:kr«» h^^rs a^ .fs««ftfii? o f 
pis»fal^,# Mmfffi fmt was sfftifiB t f ^ ^ l a t l a n ^ttme a f t^i© 
^»®^fp,f ?if r?i*« e f ^mnp t t%f^ f t *#»*« ^^n% f ^ 
1 ^ rta'fs t *h i l# mm% # f f ro«| i I I I af^ I t f o r I M #afs« 
fh® Tmtn ^^r&^m then f l¥#f i m sfnil.© ^a»# <16 fiiieyi>^ai"i<i/ 
i^ 'W ^ ©f i^^ifr ^#«lp^t) a f W'" Can o?'ltb#?i«1i.©gtsliat# to 
i 0 J 
l l t # f * t l l » « ) I n the f l u l i t f&mMT t*«t1.*^«t liitf"-as»:i#ilai*tf» 
t%^ti hmiTM fkft^f i n j e e t l a n o f P ^ t t f » attLeatt '*«*« S « » F 1 * 
f le®^ fe*" muftiif© 0 f thui BV^ln&l #a^ "H# CIrftet Cltir^iPf 
^?ldn#ff li#arfef .tpt<'«fSf l i»f?#f a i ss to f hmim sit** ifefn) 
wil!|l»«'# •?!»? *«:?^ tli«fi. #11 fest,««!^  i n p'^^w lpjf*@i w i t h C!af»* 
KffOjC*^)* ?!"» »1 -^f t t i« ®^t# wa® .^ -^ 'V«# in emeh nmm 
(w^lf l ' i t a*f '::if.sa@ fr^m 1 t o t p i l «?*«^  '^Mm ^-imwtlmt %m» 
e^ r f l i i # « i t I s hailing vitm^ hmth^ hftmr m..mn%timf %fm 
with f^iMttllm^ mstfrnm (in ot^er %a 'fl«.f«sr|iF# the fe-smimm 
l ug fas') t o m Immm i?9li»e» F|¥# ®1 i l i t p a t t %r»i^ e m » * t i 
in m sl##v« fif9« o f 0,M» 0CKtfi%«r %?tfeti a m m i t i l t i i mtmMW' 
mmi% 'fwf^i%f)m ^ F ii€»fitr«sl a t-ncwiyi aisss^ iPit o f the o r t t l t w t 
f^^ mtutt«m&f wmM #tltstaff t© a k^mm i^mmnt aii^* fl.¥« ml 
%mT« emmt^i^m f¥^® t h i s fsfie '-^ ftsis o f 1 ^ ^ tn|#i i t«# i«as 
efile';l''ift«# I n t#ftsa f»f esruet e^Rmt gt'»fir! %^ i Tm% fli® 
laptrfts ?i.f Fa^\l#p'^--of|»l»mir was th#f> eale«la%«<? ©«f ^ » f 
X^ IP «^ f K->!^ 'ir fi«lffli.t,» j^-ta-fv^ar* <!#¥tatl*^p, ^«.s mlf«i tj««i. 
10? 
thsft f#©i1.fi? «if psoFal.«!i tn f a t s ^'isr *j f^ itHaN*? fsf B in* 
f iat anpy@«taM'ir hwitiM II*"<^M6 S » F ©^ «a?i?^ # In thm gvmith 
f ab le 1 • Eff««i% o f f^f ir t tnf pfteFsl«!ii. Citfifte ntfm 
f fw rS l i ?»f Fat® • 
C -t, A»iw»ai»>ii»iii»»i»»iwi«i>mi/iiBii>«(»i»<w«i»'iw<i«»»»»<>»iii-iil»tii»<^ 
tnitiiiii m, m^m m^im^ %4%w i44,aa 
Filial m, i^^m , i3s«» iLi^«i mi^m 
I n we i i l i t vnn fcmn*' t© fc# *i1 ipi* llsp'«ip«.f I n t l i# l i f ^ ^ l t * 
l>f o n l r 44 ^ t#f:Se!i I s less tIttR t n t?}® e^?»tf^| itnli»tl»» 
1-08 
r@ft^ r«if the '-mi^%f fmt thm antsals ftettta"*!.'^^ w^fig 
fmmA %o gFOftf feefct#i* m^ th# j^ aln. in %mlsht tn niim 
CFlf# J. >i S) t t ««s i»«a fci^aft t« thm nm^trrn^%f%teA 
111 %tm trra«?lat®# ,r^mip, a **«i«?ltR# tn m^f^ im# 
0lit4irvs*! i t iF i f i f t l i# flf*s% fe*^ »-?#.#ltSt tn.mv li«trip? I^gillo* 
w««f ^ f tm tfmTm.ii.mt hfiW% in nfj-f^nl m^- f^ «#ii»al.«n fi"?!? 
w i t h a If lew t'** f^ff* -^'it: nny •'©t«i*;«"rf-«tft &^^imt 
o»^?aI#ii. , S ^ ,^-w^iSli^iit f:tl5rfi.irl«l«l trra-^Hstlf j i i ^tif not 
ferinf iifecait aiff <shajii»« f a thm wmirf'^t nf liWtwf^ hmmtt 
m^ tiFatfi,: l*^mm9m§ thm *» tph t n^ inte^fi: •^'^ i^s s l f f i i f t e a f i t l F 
«nhas^«if i f ta tfierease betfis? f t l sn t t M w&f esu i ii^»v® t l i a t 
|«f %h# a-'infeFfil a f t l ^a ls i tfm wxA«f% *##l.f?ht %#1?IR 0 , ^ t m 
in ^ontf^t r%n^ %$&^ ^ I n psomlin^ «^5«t an i sa l s . .If* r a t i 
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f«d ^tfeh pSQiriiltfi '-^Ith «ths®q*i«fi'l irTo-Aintirm^ thm weight 
'©f a l l tim fm%t m'grinB %mf}?i^tn^ mt^-'sm. wst fmm^ tm h$ 
Kl^TMir CI^S'B 0 , 3 ^ 0 » 3 t l •©•SI?! 
*aifesr fsf asnl^ls 's##^ Iti th is 8tit*f*/ %fei»# ®iif,. 
3if 
f©*! r a t s with :?nt?» i#tt.hmit «l».itttri»mis iiltritvt0l#t iffm.** 
'Siattmif prewsnt©*! tn 'f.^bla m^ w.fmli* sfm* that anonfit 
an lea'Is» the in$mm%«^ f*«»splioHis attaf"^® a p^iiftHF aar«*eii-
1 1 0 
t r a t t « l In l i ve r nr%A kff^twf ns a '^^ T^nm^ to h^nft , littftff 
hnTTimwrn At i t © i^^ 'enfc fr?>ii tfm t«bl#| f©##|riif |»a^fat®ii 
nmto-m iir iiim-»i>»'mr(WW^M» i(twi>i|«iW>i»iiiiiii<iiiii»Mif«iiir'iiiiii»«<»iifW iin-winiiriwi»iiiii«rwwffr-«r«tr«r-iwriifii-wl'»«'Wi<i>i-ir I'll ill iiiiiinr 
Steart 14S • m 103 ^  31 I M t H tVf *,m 
B^Xmm t l 0 * 0 %mt^ ^ l * ^ «5* i i 
awif t § J ; l 0 ^ ^ I C I 7 1 * , ^ W * 1 S 
nxmi9 * i • «3 T? ^  lis ir>i ^  St 110 ^  •?» 
Brain t x ^ ^ i ; 3 t ^4 ; - ' 5 ^ ^ 1 
f^ te 
10,000 CPU p«r 1 ^ i s baclr ^ t , i ^ « 
ill 
^ttt»«tai% sii»ilt;iin©ao© ti ltF?i'f lal«ft irrmi^tmtinn ^l<* fiot 
h»vm mw^ mffm^t an # i t l i # r %fm mmfth &f Fats er t l i# 
ifmwmmB^ %n ws l t l i t o f #f, f f®rwit f^Ftafti* f h# i» f « m i l t s 
al«» i»€8|»0yt*t<1 r<hat fs»§lfi,f 0 f i*M# fiii»eemiiia,ftns to 
i n t l i« *>«#l#»r* r*f I f ¥©? afi^ s t l»#n %a t l i# ^tfewit ©f ^ 
Mt*f l ^ p#r e«R% F€»tf»©ttvff|if» I n fch© pr©g«n;ft fftii'*t#« 
all iiwrfms© i n %hm ?>»«tffht ''»f $iil##ii t#a» i m l f at««i'^ S i 
»#F e«ifc« I n thm mwMf^ fmA w i t h t i taf^i l^f i s i ^ I f f ^ t a * 
%®f1p tli:@ w@ti?lit fit stiffen was fiftfe fi^fmet0f^t fhin %sms 
fmiw'^ In mi l s f * afsfaalft an*? I s tmt fiiffimilt ft© 
# ^ l i i t « # fft»©¥«rf St ©a^ ?^ i»iii6««f sat thM% irrm^i^* 
iilfeFriflalafe t r f a r t i r i t t a f i j hat a l ^ i s t n<*> « f f t © t mn tt!# 
eor t l j '6a!l®fat<i XO i i f 8-f W^WOP f«aft'f f o r ^^nths *?lt!imit 
112 
^.^y %ri%h-'-mt 9Riff<ii*tfif fr-"ws Fia-«t«?it @* l^ffasti*1«» ^ l 8 t f « s « | 
^as© l#^@l o f S^ mf I s gaf# ^^»r fe^«. m^^'ttlt* I^W^erlt'-' 
%r®tilitfif l « l i i i shmil?! It® able to t?st©riit© a ^^ailT 
lti# nf i i f t i f i t @ftt;;t»ii#® %fmtV •fQ.tthmr tn^l«*at# that 
ar is f is was t i lsn «f^t affeefc<H'' l^i'' t^e afel?^fstFatloi i o f 
feh# Iti0f>fr»*»f'a,%tan o f pl'i^is^liawsif f t an |.n<*fiifflr o f mis1:#l«j 
seia i i ^ ^ t M s t s ^ ^ t ^ ^ , i t 'wfnilrl prnfftmB h^ i a t# t l ia t 9Wt» 
timnlw 0 f mi8l«l© a a l i was n^t lii!>fttr-#«f %^tli t l i# f # « i t e i 
0 f usemlen ^ t ^ ar %Amn I t was a<*?st.nf.,st#f#€ i tTOit ta-
f^e^lni f o*" nMSfalisn fca f a t s TnT nftm ^me'ks Mth 
(%nf^ *ftthi?tit stm!lfiaii#fi^*«# i i l t r s v i a l e t irfft^f?itl«^fit 
sasrtMM «al8i!f^fifi t ^ ? # ) %Piis f i«t fmitr^i tci !irf.n,i al^^mt 
ais:f aftf»r#eistel€* ?»ha?iff# i n th« fffwitti. e»'^  r a t s , f f i feh# 
113 
fewF organ® Instiirtirsf spl««ii ^fmn fmm/^ %n ^# !S?i#5 ?^ii©#t 
mfmmmB 
%0 Elmmtt^f 4,,M,t 
S, Kmmff ff.B.t 
3 . fltmf»atrle%» ?#B,t 
6» ia«l^ffer, A.M,t 
f# Slvl, . A,ll.t 
HM»f M Cl^5^ ^^* 




t i f f i n «m8 mhXm l5«i ?I»II«S@F¥# s««inif»%l# a^swits 
e f fa«fi©®^tivtfty ! n sk in an i hT^in o f atbln** ist«®t 
ls#t«rafei«f %hnt intwmmri%mi9mltf in$m&%^. ^mthmt^ 
m&lsn csr I t s t!«tal5©ilt^s M m'B^mmw M thmsm Ulssawi*, 
AS l i i r t teat®i ifi. an, # i iF l t»r Ofea»t«r t i f f m%m nf %fm 
ip?»l«§ 0 f !>§©riileu in t!*ii sif i f i f»*iT %# tf^^t t i t t?Ta-» 
mafle i n fcl» b f s t n i s f a r fltsm hmtmg m^®r9tm^-f 
s l thmi f l i p t t e i t a r r I s ennwi^^Tm^ *o ^ i l . f | ! p i * « ^ l a * 
t a r «5f "^tpKtfit tJffMfiieftifm » I t wmV^- twt tet-tf^stinf 
4 
i n t h i s eatin»ettr>n t o !ner»fefftfi t l i« %*©!% o f WltBtisa^m 
tifm o f r a t feFain, t t ts««# Aee^ley^ttain o f iin*©w-f^*i«Jt 
msfmn «ptalf@ %ms ©%seinri»?* l»f* Mm at l.a«^ e*»f»#fiti*«tt«i« 
1 1 5 
fi#i: « i fchi basis a f e-rt^ rtelups©® a«t?f.i.s« tn ! t t l * t t fa« In 
€tm§t»wmttf i r i t is tl i if f t a s r a l pf^paasl »f Mt«ilia#1.it 
111 «i^iti©n fc© tii«ii« »t?i< i^«s Hoftr »t ®i.*" 
ton^ nimm. thmt S«4f?IF s i ^ i*ls»»si^«f«iaf«ms#fa1..«n tmytt 
l®v# l f wh®fi i f ^ e n i n At»m@w Of S ^ t tCKI.aB^ tao n f p«i* 
1?^  0.f th« h^f iPQlflit 111 a« i t« ®!iii«Fliwfi.%a%t«iit# 
fi«e?dist« fer %im a t e l n l i t r t t t ^ f i ©f p»oral«»« l i t &m 
f i ¥ ' « i I5Q n%%s in s, ifonaf© 0 f t #s B i / l i » i ^ i s F r # « l -
t e i to eimf#stiti5fi i » i itf i largti»#iit ®f l t v # r ?sf»i a 
^ p»r ^m%% tfie?*#&«« In i s s i?®lffitii 
l a viim o f t l »s« 0%»t«rmti«mSf i t 'wmt esnst-
a#F#i « f tfit#f»«i?t to i iwr«*%l i t t# i^ hif e f f e c t ©f w j t w t l 
r a t s * ttift r ® i i i t t s o f mi^h a» itiii^'ff * r# y®'ii©ip%«# im 
1 1 ? 
mn^ms mD %%mptkm 
I i i f r«* i i t i l t t l ^ ^»t t )« fli# ?3¥#r a l l . pf f i i i#^r# ^©iNi 
CBWI, Aumlar) te €|»ttll,#a «fat«F« All thit selnttcms 
^#y« kmpt In ««:Mt i t t i t t l tt«#«f« 
i#al%fcf m&lm sll^lfi^ rats fr?w thm Cmntt'nl 
109 IB vilP# tslt««^ ffef thmwrn g^n^tmm^ Bats ««?# 
teaM w(8r# i»^diaf t# ' i f T'&mm'^.^ *'rt<§^ mi a f t l t® r 
pap#r| w©tfli,ttf§ aii<^  V5tr# a l j l l l « ^ in n pet r t ^l«ti. 
l is 
^ff#f t 1,«0 s i of l»e€it«B^t« fifti f!l#S s t ©f ei»®«ii» 
trti%«d lfTE«lat®rt pi0ral«ii Ct»S «i/0#S ill) tii %I» 
tiiitti e€Bi^iirtii#fitf %9 al of sliteaie Its tft# »ti« af» 
m\0 0#t el. 0f 10 mt mm%^ WM w&ln%i.(m in tli.# ei^fctp 
e«p» irtth H i^, #si fllt#f piistr %» abwiffe crarfeim. #t@irti« 
ffe» flanks «®F# ®?i.tiitllir«t«^ fbi* 10 »tiiii%@s 
nfrf' arabatciiisfitli"' t!i# tti%stfat« was tl|?p««f %ntm th# 
i i 9 
in mmh ©as®* 
«irp®Fti§«fit*l# A l l feli# af i tsals v« f« nalfifcaiae^ 
mf^wT '^mift^fm ImhftT^t&Tf ismi0i%t<mm thwmM0ifm% 
fell® itiip#f't»iwtm.l |i#¥i9«t« f^m nf %fm mtempB wm 
f«d WttlN %t» F««p*5tll?« »Slttfel,l»« ?#f|t|lF»^ f^F 
f ^ t m t l t 9f •©l«%ians s^tsinl 8t«F«^ f t f t i r#n In 
tltj9€»i# i f i !t«tlii %Fatti «i<t tt'tft** ^^ ^© follow®** »s 
A. HJ J 
nm^^^tfB 
i»>.;*RI^I^*c«lK 




tS«§8 Wfml^ m^m ^^Wf 
1 J ^ 4MI WBmW tn^m tStfm^ 
^m^m W9»W WB-0^ 
m%%^ %4%m W%fil 
1 2 1 
"iiwmiifiiiffBi'%iili% Willi jMW%lwi fcW 
^oM^SMWrnM^mEMk 
effiiet fm %!»• flw«!««e €ii:lif-«tt€m» i t vnt saBSf'ff#F#<§ 
h0mn "Qrmm.m^0l In falsi© II» fli» ^s%a pf«8«fi-%#ii wmti 
sfmi tliafc liilf an fm%w irTm^iMt^ pw&rml^n Wrm0i% 
aiboiifc %m tnhfisitiafi of ssi»iS t>®i» e«fi% sft«F 3© »tTmt«t 
of tiwi»i»afef«i» Ttmr^ %^i ii»i «i^h €.%ffmtmmm I s th# 
l«lilfet%i«m ©f flti«sos# 0irt«^#.tl«i W tmlf tri# mm hf^m 
tlifit thm memmktmm twkihittmi "with lialf hmm iFf^^ia*. 
fe®«f f S0r«l«a Was alisist efinstairit tl»c«ttia«t tli« i«ipt«wi 
«fiat«-t* pmiTml^n %>M pmr^mntrnm Ifrfsf^tttcm ttrnT'^mm^ 
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iP'Wt ^ * ^ ^ ™ ^ 
S^ X I £ilt ffc 
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«^e Si :^ i Ii 
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•* S I 1 
ig & O o l§ ^ © w 
123 
t^mr^e^ with wmtimlmi lrm^laft#if f^r i f i f f« i*«i t 
t i ps »f t«ftifeiitlisfi» "tti® Rfi-nl i>«fii<M*tat« aif tfi1hl*» 
t i l t t w i nit®!* te^ hmiF* af ifwtt,bm%t«« wt,f s#«i t® 
l>« IR«Sit 4 i * i 0 a i ^ »«13 ftiy t | 3 aii i 4 ls?«sft 
lipf«il«i%#if psofaltn if^spwetl'T^lr* lite liilil1bttt«»i 
ittessfe til.® SMWB MM tti-^t ot^ »iif«r#*^  wlt l t 4 hwir* l«Pm«» 
I t s e9iip®fi«fit (bf ecj®Boii@?itsl f«8p<3^»lbt# f ^ r t ! » 
fe®#!i eal©«laft#^ aw^ the rmmiltn nr€ fr#f«fiftf?# In 
Bmdfi 43.4'i 
4«CM!I 1 ^ , ^ 
12 
s®i C^»^ pur 04Wit with Imlf aft hmtt li*fs^t*%«i ttwsN* 
p»»Fal«R).. Mtth wim haurs tff.*fliat®i paaraltn lias*-* 
fmm. i#til©ti i t i s m»m mmin el@«i* tliaft o ,^#att<!iti. ©f 
in lint milMttmim 
^:l®llrateflffiWi"ral 
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tla»«t, foitF WR^ stir Ismirt th» SSSB?® mtt®fti l« sli© 
tiwal»iitl.o«. I t I s also el#ftr fr«® %|j# ta^t# that 
pwrlssi fft? wliiels psur^t^i has hmmn %TT%Ai%tm€^ %% 
^ t n f grmntmr with tt*« Ianf«f mm9m«m§ hm^^wmf' it 
iwaft'tl'M'attiiii wa« '^ l^ s«'rv«rt In fclie ftil t tat f«fta# of 
Hi® m^if'mm inliibf tt«5»i': of esiffatfcm of 
flite0s« In r s t llv^f lMm-at#fisi:t« has he-mn nrm^mttt^ 





¥•111011 tiigif«.a«.^ 1m M^Mif. S?^ »SOf ^#111 amB 4 t^ai 
p«r ®«»t f^ien mnm^ ^ 9 * tlir®# stft^ 1^®F hemrB t ^ i ^ * 
lji§r#si«rt fmm h^lf m% frntT tm mm hmxTf mft^f i ^ l# l i 
H i * t F«i3f«»«fifes tl i« »t#f t> l l t i^s of ®ifr«» 
for # t f f # f « i t pirl«^s# FJWfpi tli©' flgiif© 1% ts «ie# • 
bifeteti i f ppiif«9rti€!«al t® tl i« tt«# of iF f^^ ta t tw i of 
: IM;i*Jlii#iJKjSfel#ii^4S€M»« 
I f f n e t » f femMm •mm'mltm. tm th« ^ r t i ^ l t w 
swf t h t f«i«ilfej|F« pfii-«®iit««f I n falsi® f l # 
4 • C«mtip®i 
©ffltK»ei irttfe O^Sf 1#C5» t»6 « i 
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etiasf® In the flii«?«>8« oirt«fatl«fi ©f M»aiii iitill» %hi 
oitl??.atl0fi 0f It¥@r was «fSiitnls!i#(« t« m m^nBMmTmhlm 
Ifispit® 0f fells fa«fc tl!*i!t ps©yat#ri ^t^ nthmr 
%ip#aS»iiit of ^ t t l l l t o m^ in mm'-'tr^nntm l^tifmm^ 
lists !^:]^ ff OF th&fT ©ff#et (dn ttssmis «ns;iW0«, tmrnvf 
r©fK>rfc«^  no aetton of a#thf^ iivt?il@fi cm ilrtn tiiTo«trw«i» 
lis t'h# p?#»#fit sti»fl*is at«o 110 aetlofi has f*e*»fi -^ f^ tmtnt^  
bf iJioral®!! «isi9«fistim an, th® J j | lUaaa ©3cl**atl«m ©f 
gl«f«»s# in hrutn an*? ItvmT h<«wsti*nafe#s.. fh i t rnrnt'S 1m 
mmmt^^ Mlnom pnr»rmlmn ?is mmh I s ^o^n to b® alsost 
lnsf»l«hl@ at ri®iitjr»l pt% Bli^t mtiwrntimif alfefio««li 
las i i i i i f laant t mmW 'mwrnihtf t » «^ i# fco th@ w%fr mfrm^m 
impiMTittMS emrrimA &wmf •^iirifit th® ItelatlfSfi afi^  f«tipl«» 
ULtsmtJlofi of th i s -l^roeo^iarin fnm ^^^^%m% ..^;f;;t;;f1^l^^ 
%€t h<& mn mtf^mtivm inlilblt^r ©f flueos® oart^ faftlcm Ifi 
iKstli bPatfi m¥^ ll¥®r h?switf#»^t®«. fhfs fs not at a l l 
130 
88i»prl«inf lf» vimf c f^ the inm^itv-nMirm nf »M giwipft 
infm Cfi.aofc#F I I I ) fey lFi'm'*l«t»tf prafloat cif ??»of»«l#fif 
sliw® ^aii'# o f ttsa i!fi«f»@ft i m r t t e i i m t l f i t I n mmh F^sia*. 
t h e i r i i« t l i? t t t®f« 'lli« i«ei»®as« i n the Inhf t i l t l fs t i fsf 
tfWF«iis«d f#ffi>*tifm o f Sli# l i ihtMt«>r'r p r r i ^ e t t ^1i,#fi 
a l l fell© mif^ ecjrsyfnetntl*!" f^ratifht i^temife ythm% a lMist 
»€* fttrttieF tf»r«?i.sis tn t^ @ lfilitl»ttt«iini *m« ^^ t f t lae i 
a f t t - r fcmr UtoiiPi o f t?T*i.' 'tattant tha psipe^itaw ttfihl» 
b l t i a n o f f « i f ftn^ s i x hmirs lpra«*tt t#^ lisnf^it^fi ^#lFif 
4^ ,S i an*^  4??»M ^ feh l t v# i * wliit.® 4^ ,S i ai*^ 44,111 v i t l i 
bFali i r«sp®et i i r« l f , 
'^® i i ^ ^ ^ sfeiftl«>s fi«»«¥@i* i««w**iils*l i nh l l j i t l cm 
I n the il i is0»® oi-irtatiiwi » n t f I n ^.S't'ert ^pjitii, %®ififf 
a iaost wmff^mtm^.^ Ihl® i s I n aRT@6»»!it %ttth %hm 
^iffiaip.'! %!»«!» pfffhftpi ^tm% n«t a e t a t i s l i ^ tlt»-aa« 
to feli# sa«© «Et«f i t . R«slttafie« o f %hm bFatu I f i 
o f alr«a«ff »st,fil>ltsf!#?f btocMS b ra in b^iTf ier, alfthmifli 
aeaof^ini^ t o O i r i f f t e * t t f a l f t e^n t tsmffllt o f lu1?«l 
f»r»!S S-lfOP was ^yhnmTwmi^ I n fchtt of"im!i# B i i s w i l l 
131 
th« stp^tft®aii«# of %li®»« fln<Hf5fi! wttli !»tfi»nt pro-
mtmtg th&sm l.l«#s t#itli «flff@r«nfe ar^sfis «i tr i t «ith«s» 
%o til® nfitalioll® if!ltl%»ltioii| p^ssliil^ © t^tftsi* h9 tfm 
B.^mtnistrntiim of fiii?«»c»imaytiifi in f«fi«i»al s,!# iij©» 
^ # « f i ^ t sf fiofisiil and irg^u>^%nte^ nimrtklMn 
has ls««n. sttjdlnif In J g y^ f^fi^  an*? Jg .yllft «« ^^ ® fl«e©»« 
oaeMiitioR of brat ft m^, tivmr h«»of«fifife«s, Pi©riil®R 
Sfi* J8 wat fiUffi^  to Imihs fi» offset <m tti@ Jn M^f;a 
atwwt an liiil^lfil^^: of thm fltieas® c«f#aftii» in bath 
132 
pa^raten in hwmin w«.s f^hB^rw^ t^ %m PI,^ 1W| M^Mt Wm&$ 
ps#ra.l@aj> fmwmv^r^ ^M not ft'^# tm i-m'mM.mA laliitil%t«5«i« 
In ll¥@r li«ii©:fef%Jiit# half an htmr frrw^i^t^A fPSFaltii 
fer«jfM mhiMt mi Qt'^ «ir.iilt ifililliltlofii %Si i5#r 0#iii% "^iefe 
tficireat®^ to " ^ . ^ i ^ , ^ » *.»f»0 aii^ 4t#l^ p#f ©«fit 
wliwi ps#ral«fi. ^mm lwiifllati«# for ?iy»> ti#n, thrmm m0 
F#€itrif of ps0yal.«8, t« albino rafcs f«»r <anm '^m^k %rm 
n^t f«3^ n^  t© Isrtnip al^ mifc aiif* eh«fip^ # te the fliieofw 
0irl/!atiQ« of hrmtn whmrmms %fm mttA^timi mf li¥©y %«§ 
t» "turner, fi.B.j £lM»f M Cl^^) ^^ 
•^ . Mm MM** M Ct^«) »^. 
133 
% Iftikh«r3l, ,4.t 
10, l l a l ^« l t t «.*'%, 
» t r t#s , t a l l , an^ §ta»ff«r» J ' .F, , 
I t , Bayyimt •^•B»G • t 
«iml fgip©rtafi©®*f I n 
13 i 
©f »@laiitii pii^»int i s broaffht abmit l i r tw»stfia»» setl«» 
stissufi to %« ©ss^ i t ia l far t t i t * ©nsf^***^ s^i^ i ^^ t f t tw 
n f KCII .mf»! i f f a l f s l s t« «««fi fe© !*i*tfif ftt»ont « lass tn 
afe«tt an tfriii%ittaR in i^lmfi l i i f f«Mat l i»*** fh« i^liKwe 
atat® of ««i!ip«r In the «fiig!f»st it ' ltf»«i# enifRffliittf i s 
f^fi'i»a:Hr b«ilt«ir©i m hm In %hm mtpfmM^ »%«t®^ m^. 
SiMi%!*a?ft©t0rr mfportu mrm ^¥sllft%l# ip#faiding 
t l i« iwTB^ e^ppef If fwil in. vmri«iii« p i ts t i i tm ' r ilioi^«f»ti# 
A0#iisr#.tii,i t9 -I*®it^r^ mt%m 9#pp«-r sufwiiiyt t# !»« # f n® 
135 
•lpttft©an«i# in ^ l fet l lp>f ai'llimtfli %l»f i9 t l fmw 
r«-p«»y|i«^ aii t f i f t«att«« af I t s ©I-wr^tfafi In mmh mimm* 
<B<^m&m%&mm 'bm% ecmM not ^<ti!©fisfcrftt# aftr i*tlittt«Bii^lii 
v« i »© «t.ifiifS.i?aiit als«s»aftliiii In I t s timmt #|,t l i tr l i t 
^f*fiem»srlfs.s fca¥# %««ii tei^m %o lffefeii« i5lpiiHBi«» 
f©#i lat of •iNn^f' la alfeln.^ F.«:6s es«isiii a iss.f%«^ n « » 
S« IA««si #ep |^»y mi^ m s i ip i t f leant ^rap I s I t t e«sn%«iit 
fes l » trmftimtiwmm fl i# sape %»f%«*ri! I^ ^^NS fiii»%liii^ 
tatS,aii €»f still tn -fmtttfits fe»afe#<f wl.,tti S-»^? iKT 
^tm^m'tmrm&m^BQwmlmi hms mtm hmm ^mm %» wi«i.lt 
1 3 3 
to a g i fu t f teMi t r iM i in. ®®yi» «#i>p«r *• 'B«i@« I t 
wing i t s ®ff«#t ^1 fentiit «af?f«r of t i l * ^tff#F«ttt 
^Tsmm tn mthirm rats* 'Bit F « « t t of stteh »tttflt®« 
fKm CmitTMl test It0s#.?iftih f?t«t;t5«t« 0#t<mir mura 
Qtm^ I I I • f iaya i*«c»!»sl#ii f®i 
^ grmm tf mm%Tmt f » l t i t t ^ i wis fm^ i ^ l l # stai 
Fm%» af ofeh®'r fr»'«'-il> ««s*«t i n t.<^«»t*lc«,|| m^^Mtfitit^ifiii 
pmwntmt mtmtimi^ flm ff^mm«itim% o f mmsh mixumit 
msi .«iliisii3«i i t as «?#i»rtb^ In C?hapt«F % ,ftfl«r tlwi 
137 
tlmm topi f®p itiif«.tl«ri» Afl;«r %te# ifti^tfe ?i«iaii« 
th^mt^i mn^icmi mlffeat® » l t i t l , ^ # 411 Qtimr « l i ^ l« i i l« 
lis s%mm i t t t l l l * ^ '^tt«*'» 
^ l a r e t r ^ i a w«iP# femMn wi^h f ^ ^«»s i»» i« t 
polatWfrapIt «aiftf a ft.ilttfl.«r flml'rsw»»t«rf fu r fi^eiNi 
13S 
'f!i# iftf@8%e<f «iMpl.#s &f 'raftmi® ctrgsas n^ntatu* 
0lis«fT®€, I n a l t tli# t . ^ l « » tli® h«ilf««^v« B@t«fil:it.l 
Ctl) wms «!r»tl,y at t vo l ts C^wsrins s»e»B.), S l iw i 
e#pt>tF ClI) l«»^!i to t i l t s ft«-«ftt«<| f t %m9 ©i»iielti##* t l i i l 
til® ^ Is rc j f ra f l i i e mm^ miis f?ii# fea #»pfi#r ( I f ) ia«t»# 
whi&h %hm hmtt^mm'm prntmrnMimt ws« a l i a .ff«ti<* I® %» 
olj'tstfi«# W til® a^'^tticwi ©f p©tJiis»ttw i*!jl,s>rii# ai# 
139 
^w^mnm of thm r a t s W®F# polmf^syanfieirt as wsmh ^<#ttl^ ftit 
rmtsi I t wag of i.nt«f«sfe t?^ iff* s««# tNin^^grf «f!i«pl<» 
m^Bfm %n «*r i^iF t?i %»«»# thm wwfm' i n %!?« <is%tsstt«i« 
a*wi%t<»s w«rii t^m® v i t h ^l,ff»F@!tt tp^nntg «»f e#©^y# 
F#f«i«itii?f« iirftsf waa 0,aliewlat#s'i t#itli a l t tfm t t f l i t 
offsniji iHjff^F s-t«s?ff n^&lff I t f t f r t irl^iniFt h»i.ffef 
*|r ten ^  p t r ®«n% i», e#ift <sf tli«s «»f*faiiSt «ir#ifpfe In 
s|ilst@fi «i5 Ml^nmf I s wliteh f(pr #»tt»iiiSlans wBwm f%M»ii 
Pat® t mifim n^reml «o»*tttoii«# t-lM aa«»tip«ey of 
t l ^ tsmm ©f t<^ t«^ 10 » s»# ^H mt to t® 10*%t 
wlilsfe |,« fal'i© l»i a'p'etntnt **ttli tlm «l^«^« i»«suits* 
140 
«* ia i i » 1 . . %.. * l t**"*** T ^,-,9.... 
l^iU'^l* *» 3M|W * %f • lK§fJ 
SriLii • I^ l ' •m H^f® ^^ '^ 
l ^ T t # 4^4 • 6»€ • S^l? 
Sra lK m %% • ' ? . 1 ' • # , § 
Kt«te©f » 4»S • ^,s * % # 
& m i •«» l » t * Xm^ * !•€ 
%.l@^(i «• €#4 m 4 *9 •••• f i | f S 
i l l S 6 l # * 3*, I T 3 | |3 • 4-»S 
fsfel* XI f^pr#s#fifc» %li^ t o ta l cmnmr t i i * t t f f#* 
t© ^arr ft^m. f ^ t% m mit ei»i%# lfewwr#i»f ^m ^^%mn» 
^9y« 111 til® wmmm a f t %© s «f p«r 0«isit« f t e awwii i* 
eiWEi i%to« wltfe staiifliL^ 6im%^ttmi wsMtm mtt t© li« 
i#§§ ^ 3, t f« l a a l l tli# o t ^ F ©riant tti# «a%t#i^ ©f 
»!ifiafela« was sa^nfeiall"^ %hm »«© atii thu W®MI ^fmlae* 
f»r #rtBp Ijft iytf fepatfif ^Mfmf^ l t » f f tpl#«r! «^BS 
4#^3p.,^^ t^li^p^m^ 4.»§1 .^4lt S«»^«l^f fl^ljijl^-.ii 
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tfi. «lifl^«m:fe ^itgmmB o f p t^ f i i l t f i f©# F«fe« f ^ r th« Sff 
ai i i IS Aars rt«#«wtlv«l,r« ^ ©9^.trt««», a f l l i« «#a%a t i l 
t lm ilff<WNiii:t gri«|t« ^>s:it.f*' iRii©at# that!** 
o f p«>fml«ri f^iHi^ifif* 
0>} l«lv#y Oil %!»' otli-#p hsmS «s^ibl,t#^ s ^**»©«ii«-
S 0mf» ^f -pwe^wnlmm w0mtntB%TmM.m\ mf^ this was wilfttiit* 
C®5 3*€lfi wan fmm^- la t l ^# ^ ^^Ftfttel^ fisspms* mt 
f i w i t f i t fan* f i%i?« frasKSwrnr wsn f i^»»*t to bi*lBf abaiit a 
ffii# mis o l i t s l i * ^ * 
(4} ^ # cith.«r 0i*iiifiSf bfaif i f ^.^artf kt^tmff iwn^- i i r f 
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1 
IS 
FEEDING T IME IN DAYS 
1 4 5 
t l i# ^mp^mf emitm%% o f tto-mal attfi t^safrnt^ii f«-^ Fats 
totr thm p^viM i f f mi0 %B i s rs * 
fell* m^m'mm eMi*«f nt^m^mn% 9t *tff«'»*«f!t nrm^i* ©^ 
Fidfsal mvi psmfnlmt f## r a t t has hem, pfmsmifM0. p*a» 
phismllr I n f i t * t aw^ W« i^n® atatfi. f t i i «irl^i^eiit 
f> i» thm ft i?ir«s tliaft tlj# espp#r ^*mtmt af li®art, 
r«#€tet p»r* i t« i i ft«r 9f7 a i ^ i f «*««• fft^^#^#Ff 1M 
wtmmmtm 
^I'lli, %hm •-'^hmrmtlmt. »f Kciftf #% a l , ^ ^ M i"#t»rfc^ a 
t i l * a^ln.ittf?i%tcm. # f t-«i t l i«wi?i»ral»i i* ^«"? I?«W 
fell® :^Ml i ia t l«s« af «fi»i»©r f f iM 1,i*#«!f ta l>l«©€-"# 
3r^s«r*%l.®fi ar- S«i#©aitfl®niii?wf)ss5F?i.l#fl, figs mis© "hmmn 
14? 
fell® ptriph-itrml. htm$^ ulwiaimttQW, 
p r n t t l f i * i f i tW« @tr0f:ilat«ipr ^ too^ tha t aF# fm»%tf f««i4t«» 
' f l i t t f i t t l a l %n«Tmi%sm «if a»i»!*#i* I n th# i l f t n t s th« 
fe^i©e€ «sr«a«» 1^ altit»f» nkim§ t^ttm tfmrmmm in eof»€f 
&fmm a ta ia wgs @w©p«t®<f in t s eh® !s le^ -slfF@i» awl tli® 
©#pf*«r was i » t v&^iTm^m 
143 
p«#riil®s wmf m^^rt l t « ms%imi. in th# f*i*f*<*«i»%fi« of 
t h i s i»r»«i@.si I t s t i l l nftoiispiil i»«l«aws tli# «%i«N»if 
fm^t&mttvm eoiitjiff * i i i f l i i « l lY e l tn i sa l stti^ies i » 
p-«>f.il«a f«#ilr!-f» SSfifi, haw^¥®F, w'atsi frntisrl te Hair® i» 
149 
0©ritlfiii«^ f»s»'<fRi» fitr IS rttfSf fiar?iil ^stw«s v#fHg 
ftf«iln- obftiiiii«f!, Iti© other «*rgA?iSf l>r«lf»f h#ai*t|. 
kt^f»ff liisf atii* mislA® r!t^ fifyt Inkiest© .^nr s lgnl-
fiamilt ^iffmrmmmn in tfimir m^vvmr m^ntmntm tti« 
p«siittl« »tpilfleafie« '^^ %1mm- (^fmnms *!«« immn 
S.%mm.mm0 f|i«§*>>y|f %fm tf^l% of psoral«« in t t i^fi% 
3» 0|«ill««Si» B,j 
4» a i t i i i * s»*»« %ii«f 
I t t i a , Q . I . , 
l i s Cti«) 1^» 
M ct'^ f^ ) mm. 
15!) 
i l » ^ t fedf i , l l . l , .alii 
14, SdrntFi A,B, | 
i s , I«i*t«sst 1^,., 
^» MM 
?*t, fan (felmpplit 1,1 
J , te«^li#0i, Soft, * 
%rf o f i ^ t n * , "Hi® '^iwmh^ 
l ^ S i . i i S CifSl) SIS, 
^ n^S) 141, 
151 
io3 
H I © %mi^ prmmmte^: t a t t i t » tls#s:ls §^b^t»9 
mtt^m ©f pf®i*%l«n a r t nlt i»avi#l«% p«*fiRtlofi te 
ehiipStTtt ©«»§ 0 f %h9 «mli«n% po in ts a r r l ^ i ^ a t 
!.• Iw»aifia'fct'»i o f f isoralee, l i ^ t l i 1 ^ u l t r a , * 
v fo l f t t iifi0 so lar l t # i t t hsu- li««n f m m i t# B?9*tteif 
fi©«»r ll«iiy«iiis«iit pir<i*i»ts tia'^tiif ^ t f f # r«w t 1|» 
va lues, fhm wm$ia^ pro€tj©t i f t t l i i i t t r a ¥ t o l « t t F » * 
i f la t tof ! wat ii««n to !mi% ait H^p 0 f 0«§ll»i/l«d7 r^n§ 
i t s ateforuttcm sp#i i trat I n iim ttltra^l^l®! f s f l o i i t 
i'®if«al«i I t t 0 ^ t <ftff#~#rit ^if*"^ "ilti^er f^3f''^e«iit«rle 
t « ^ a g«t^i*al i*#^ ^bso-rptisfi if®%tinf sfci»«mi»#r tcwt f^s 
til® t h ^ r t e r ^a^«l#ntt l3 Tm0mim felar lKr»af?t3*tiaift 
l l lMfwii i i fa'y^ r i s e fee tw€» » S J # F pftJ^oettf mim h^M i i i 
l i lwlsh fli jeF«i®«wi# (Hf 0»ll@) an*? tfi« o t l i ^ f l ia^ la f 
t l i# abiioj»pfci»n mmfntrm # f th@ ®ltiat®» l?t^'t.eat<r^ a 
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ap|»aFs to hm tfi%#r«»fctni in, iri:«i? o f the faist t i tat 
flSEpow*® t® iillfrm'9'lf»l«t oT i a i a r t tglst* f t »«ir l># 
%hmt ori.« «9f til® tfiifisf«ini@«f |iF«^-tet® o f psoFsliwi lemf 
b# y« ip^ ia i f t l # f o r a«eiiiX«?'afet!il! ®«la!iiit farBiifel<m# 
s t e n i f t e a f i t l f I n l i i b t t t}s« Rier' l f i le ?wtif«is« (an -SB 
no « e ! i t i f f t ^ l f lias hmim cifeWFireKt ^fftfe i»soFal#fi n ^ j g f 
thtr t teT tr@if#i*®.ifif I t s l u M M t t a n mt |»%at«i t?ip«i«tfiasw# 
I n h&%h t !»»« «e«*!t#s t f ^ -SH i?!aetlvatff i.f « f f » ^ ««ii 
f b f lo f i f t i * |s#f"f<iMfs» ^ . fth® Isaslt a f t i l l s i l l«Ji ^ « ! i 
o f -SB tr^supSf i ^ l a l i itr# ^mf^t. t « b« tupfifrfeafit J a tkW. 
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Xifht mrn^ itttrairtal#t Ilfht lias l^ eim ste%m ft® fed 
fli,it stlwilatism was s««»ti to !» ewmfe r^m t^^ ^ W ^ « 
l>r«0«Bee of etrtalfi •Ml ee®»«tw^t a» i«sll as wfm& 
%*»#• HI® Bisielsaisliw- bf %fliteti psormlmm star »tlaw:lat# 
aeeia»latt«i in t l ^ ii.iiti«oit!ft»s wiwy« i t %r«il,i ffc©%e* 
8#«fi t© lust's* .%lra»^ t f» mffmt tin fclwi^ti* fr^ wfcfi* 
4l.fcliMifh %hm vmistht of Itl^n^ff li#tTfe mw^ brats ^iis 
iif*aff®«rt»i Isir pB(»wnXm% a«*»lnliifc?atl<jri|, the %«»t,f|jfe 
©f spt^mt ^m tiifiifi.e8ii.tl-r ©«l%;Wi^ ®^ , i%..i.i*pft«lfifty 
mmmgh $m m%imi,t9 i^A %?itli pwrn^Mtmn with mil^ '»iqa«iit 
tm^lat iei i f %h® %«t.ili.t ^f all. thm ^miF orf-mfis t««sla» 
iteg »pl©ifi was fmm0 to l)# *m®lian^€.# Flo sf|pifl.«iiint 
poratlcm 0f ra< i^«»aeSlv« |il^ -o«plif*ni!i in 9%ff9Tmnt. mrmnB 
of rats* 
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i#a» fmmS %© liii¥e w* eff«»et run th# ffltia^ss® airt#»» 
tel« Inh ib t t lo i i 0 f flae«s»® oxMsttafi In l»ci%h %li# 
!i€»»ii(ifia f^e®»» F@«iftiif Qf pKSi*al«fi td alfetns fata 
tmr a ii»@lf i«® fcsnii Is© ha^« w» »ff«et iw* tfm 
6« Bi!ft#r®lf»tt©fi d f t o t a l e^pf»F iiffe«f Sf*? 
a!t# IS dmr» of psc»ral«i f«#-<flett spl««ri lii^feat;«^ 
a ris® of ai»«Mni ^ , ^ per m^m% mftmr thr*® ^mrs» 
llv®!*! on tti# othur tis i^p f^ «xfett!»tft#« a #®©y#t«© i n 
i t s <^^spnmT 9ontm%t W %b«it 4S.II7 psr e6f»t» f l i i t 
i i»r«as« fei »pl««fi ainfl di©eF«as© i s i i ^ i i i ' %ra» f»^!»*i 
a«fiitfiistrmtli»« Wiftt?: sk i i i j liaii«>Y«r| ii^.pls%l« 
f®«^lfi i ©»pp#i» ©ontefit ^ss •fwtiw' t0 Tim h*f ^hmtt 
43»Sf? i>«r ««!%• €*i ftirfeh«r f##effiif i b r '^  «»«*/»§ t ^ 
e«ipp«y eofit®!^ aet«*HF *ra^ ot^sefwsi tn «^««llfi® ai*i 
fianwal irali»s w®p® wies a « t f i attalwKf .iift®F 1*1 tfafu 
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fmSim^m titiwf owmns l l lc» t!lsE«r» b fa t i t i h«a f t t 
htm fi%ffm'fmS'« te tj!i«tr .©ispfi^r #9iit«fif!t, 
I© th» pm»mlhlm mte o f psors l iw t n ptgwwit p f^ i ^«» 
tpaiisf%if»®# p f ^ i i e t I t iiap«l»l# o f t i i ae t l va t l f i f fcli» 
Supper a l t o I f ds i i l « t« i hf t l t l « fiir*»««»ti»mi»l!if tl!fiffltt#i 
t a t ^ t^ fell® @tf# ©f ¥ i S t t t f l R « i i afftaSf tlii*««t.g^ t f i * 
• « « 
